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From 

Surgeon-General  Sir  W.  D.  Wilson,  K.C.M.G., 
Late  Principal  Medical  Officer, 

South  African  Field  Force. 

lo 

The  Director-General, 

Army  Medical  Service. 

London, 

December  18th,  1903. 

Sir, 

I  HAVE  the  honour  to  forward  herewith  my  Report  on  the  Medical 
Arrangements  in  the  South  African  War, 

2.  In  doing  so,  I  am  glad  to  have  the  opportunity  of  expressing  my 
thanks  to  the  Officers,  Consulting  Surgeons,  Civil  Surgeons,  Sisters,  Warrant 
and  N.C.  Officers  and  men  of  the  various  branches  of  the  Medical  Service 
who  were  under  my  command  during  the  Campaign,  for  the  excellent  work 
which  they  performed.  It  was  only  through  their  untiring  energy  and 
devotion  that  it  was  possible  to  carry  out  a  task  which  far  exceeded  any 
anticipation,  both  in  magnitude  and  duration.  It  will  not,  I  think,  be 
invidious  to  distinguish  for  special  recognition  in  this  place  that  nucleus 
of  all  ranks  of  the  Royal  Army  Medical  Corps,  and  the  comparatively  small 
number  of  Sisters,  both  of  the  Army  Nursing  Service  and  Array  Nursing- 
Service  Reserve,  who  served  continuously  throughout  the  whole  Campaign. 

3.  My  thanks  are  also  due  to  the  Red  Cross  Society,  to  the  various 
voluntary  organisations  organised  by,  or  in  conjunction  with,  the  Central 

Bitish  Red  Cross  Committee,  to  various  independent  societies,  and  many 
private  individuals  both  in  England  and  South  Africa,  who  spared  neither 
time  nor  labour  in  assistance. 

4.  I  wish  further  to  thank  these  Officers  who  have  contributed  to  this 
Report,  and  whose  names  will  be  found  associated  with  their  special  contri- 
butions, and  more  particularly  Lieut. -Colonel  R.  J.  S.  Simpson,  C.M.G.,  on 
whom,  as  my  Secretary,  much  of  the  labour  of  collecting  and  arranging  the 
materials,  and  of  the  actual  preparation  of  the  Report,  has  fallen. 

I  have  the  honour  to  be.  Sir, 

Your  obedient  servant, 

W.  D.  WILSON, 

Surgeon- General  A,M,S, 
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EEPORT  ON  THE  MEDICAL  ARRANGEMENTS 
IN  THE  SOUTH  AFRICAN  WAR. 


PART  I. 

GENEBAL  ACCOUNT  OF  THE  MEDICAL  ARRANGEMENTS. 


A. — Prepaiiations  in  South  Africa. 

In  May,  1899,  the  strength  of  the  garrison  of  South  Africa  was  8,628,  of 
whom  4,150  were  in  Cape  Colony,  and  4,478  in  Natal.  In  Cape  Colony  the 
greater  part  of  the  garrison  was  concentrated  in  the  Cape  Peninsula  itself,  in 
Wynberg,  and  Cape  Town,  while  there  were  smaller  garrisons  in  King 
Williamstown  and  Grahamstown.  In  Natal  the  garrison  was  practically 
divided  between  Maritzburg  and  Ladysmith. 

The  Principal  Medical  Officer,  Colonel  F.  J.  Supple,  KA.M.C,  was  in 
administrative  charge  of  both  colonies,  the  Cape  and  Natal  ;  while  the  Senior 
Medical  Officer  of  Natal,  Lieut. -Colonel  P.  H.  Johnston,  was  in  charge  of  the 
hospital  in  Maritzburg. 

In  May,  1899,  there  were,  in  addition  to  the  Principal  Medical  Officer, 
28  Officers  of  the  Royal  Army  Medical  Corps  employed  in  South  Africa,  with 
three  sisters  of  the  Army  Nursing  Service,  and  132  Warrant  and  N.C.  Officers 
and  men  of  the  Royal  Army  Medical  Corps.  In  Cape  Colony  there  were  also 
six  Officers  and  140  N.C.  Officers  and  men  of  the  Cape  Medical  Staff  Corps, 
an  integral  part  of  the  Colonial  Forces  ;  there  were  also  the  Regimental 
Medical  Officers  of  the  Colonial  Volunteers  and  the  Cape  Mounted  Rifles, 
which  had  a  small  personnel  of  other  ranks.  In  Natal  the  Volunteer  Corps 
had  their  Regimental  Medical  Officers  and  some  trained  stretcher-bearers 
also. 

The  permanent  hospitals  were  only  sufficient  for  the  garrison.  In  Cape 
Town  there  was  the  old  station  hospital  at  Woodstock,  in  Wynberg  the 
hospital  was  in  very  good  huts,  while  in  King  Williamstown  and  Grahams- 
town  the  hospitals  formed  part  of  the  old  barracks.  In  Natal  there  was  a 
good  hospital  in  Fort  Napier,  Maritzburg,  accommodating  some  90  sick  in 
good  buildings,  while  the  accommodation  was  increased  in  case  of  necessity 
by  the  temporary  reappropriation  of  adjacent  barrack  rooms.  In  Ladysmith 
there  was  a  hutted  hospital  in  the  camp. 

There  was  also  a  medical  store  at  Cape  Town,  which  supplied  the  whole 
of  the  stations  in  Cape  Colony  and  Natal.  A  small  reserve  of  field  equipment 
was  maintained  in  Cape  Town  and  Maritzburg  for  emergencies,  which  in 
June,  1899,  was  completed  to  equip  three  field  hospitals  and  three  bearer 
companies. 

_  After  the  Conference  in  Bloemfontein  in  May,  1899,  the  situation  seemed 
critical.  Small  bodies  of  troops  arrived  during  June  and  July  (Army  Service 
Corps  and  Engineers),  followed  in  August  by  two  battahons  of  infantry. 

Although  the  issue  of  the  negotiations  between  the  Governments  remained 
doubtful,  it  was  evident  that,  in  the  not  improbable  occurrence  of  hostilities, 
the  first  brunt  would  fill  on  Natal  ;  further,  that  whatever  the  development 
of  the  campaign,  the  only  possible  ports  in  Cape  Colony,  viz.,  Cape  Town, 
Port  Elizabeth,  and  East  London,  with  the  trunk  lines  leading  fiom  them 
through  De  Aar,  Middelburg,  and  Naauwpoort,  and  through  Sterkstroom, 
Stormberg,  and  Burghersdorp,  would  most  certainly  be  utilised  for  the  landing 
and  forwarding  of  troops  and  stores,  and  for  concentration  prior  to  an 
advance. 
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So  far  the  lines  oii  which  the  Principal  Medical  Officer,  South  Africa,  had 
to  act  could  be  easily  defined,  but  for  the  I'easons  which  need  not  be  discussed 
here  any  overt  preparation  at  this  time  was  deprecated.  The  stock  of  medical 
and  surgical  stores  in  Natal  was  quietly  but  steadily  increased  during  the 
months  following  tlie  Bloemfontein  Conference,  and  as  early  as  June  a 
provisional  scheme  for  the  mobilisation  of  the  available  personnel  in  ISatal 
was  put  forward. 

But  by  the  beginning  of  September  it  was  possible  to  do  more  :  it  was 
determined  to  establish  a  general  hospital  at  Wynberg,  and  the  convei^sion  of 
the  hut  barracks  in  Wynberg  Camp,  an  ideal  site,  was  begun.  About  the 
same  time  an  Officer  was  detailed  to  proceed  to  De  Aar,  Sterkstroom, 
Stormberg,  and  other  important  points  on  the  main  lines  from  Port  Elizabeth 
and  East  London,  to  ascertain  what  buildings  could  be  made  available  for  use 
as  temporary  hospitals  and  the  alterations  and  additions  necessary  to  fit  them 
for  this  purpose,  which  were  then  put  in  hand.  With  the  assistance  of  the 
Cape  Government  Railway,  two  hospital  trains  (Nos.  2  and  3)  were  prepared 
for  the  conveyance  of  sick  and  wounded  from  the  front,  and  ambulance 
carriages  for  local  use  between  the  docks  and  the  hospitals  in  Wynberg  and 
Cape  Town  were  also  prepared.  Medical  stores  of  all  kinds  were  sent  up  to 
De  Aar,  Kimberley,  and  Mafeking. 

In  Natal  additional  hospital  equipment  of  all  kinds,  to  bring  the  total 
accommodation  up  to  1 0  per  cent,  of  the  garrison,  had  been  cabled  for  in 
September  ;  this  ai-rived  in  November  in  the  form  of  the  equipment  of 
a  general  hospital,  and  proved  of  great  service.  The  equipment  of  the  field 
hospital  and  bearer  company  was  drawn  from  store,  and  a  small  personnel 
detailed  for  these  units,  making  them  available  for  any  urgent  service,  which 
in  the  event  proved  necessary. 

In  August  the  stores  for  an  advanced  depot  of  medical  stores  had  been 
sent  to  Ladysmith,  while  a  hospital  train  (No.  1)  to  carry  70  sick  and  wounded 
was  prepared  by  the  Natal  Government  Railway  under  instructions  from  the 
Senior  Medical  Officer,  Natal,  Lieut. -Colonel  Johnston.  This  train  made  its 
first  trip  from  Ladysmith  before  hostilities  had  actually  commenced. 

Provisional  arrangements  were  also  made  with  the  Union  Castle  Compaiiy 
for  the  transport  of  so  many  invalids  per  week,  should  this  be  required. 

A  register  of  civilian  practitioners  and  nurses  who  were  willing  to  serve 
was  also  opened  ;  these  were  employed  later  on,  as  their  services  were  required. 

In  the  third  and  fourth  weeks  in  September  small  bodies  of  troops  moved 
to  De  Aar  (26,9.90),  Kimberley  (18.9.99),  and  Orange  River  (19.9.99),  and 
small  hospitals  were  opened  at  these  sta^tions  for  the  accommodation  of  their 
sick,  the  personnel  and  equipment  being  provided  from  Cape  Town. 

During  this  month  there  was  a  small  increase  in  the  strength  of  the 
Royal  Army  Medical  Corps  in  South  Africa,  and  during  the  first  week  in 
October  the  Indian  contingent  arrived,  bringing  with  them  three  and  a  half 
British  field  hospitals  and  one  native  field  hosj^ital,  all  of  the  Indian  Establish- 
ment, together  with  an  Officer  of  the  Royal  Army  Medical  Corps  and  an 
assistant-surgeon  with  each  regiment.  These  arrived  and  disembarked  in 
Natal,  complete  as  regards  personnel,  according  to  the  Indian  Regulations. 

The  distribution  of  the  garrison  of  South  Africa  on  October  13th,  1899, 
was  as  follows  : — 


Cape  Colony. '^^ 

Strength. 

Royal  Garrison  Artillery  (2  companies)  ...        ...  306 

Royal  Engineers  (3  companies)    ...        ...        ...  377 

Infantry  (4|  battalions)     ...        ...        ...        ...  4,137 

Other  corps  ...        ...        ...        ...        ...        •••  400 


Total    5,220 

Local  Forces    4,594 

Pthodesian  Forces    ...        ...        ...        ...        ■••      J, 448 


Grand  total    11,262 


*  Appendix  No.  7,  "  Report  of  Royal  Commission  on  the  War  in  South  Africa." 
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With  the  following  medical  personnel  ':— 

Royal  Army  Medical  (Jorps  — 

Officers       ...        ...        ...        ...        ...  "15 

Quartermasters       ...        ...        ...        ...        ...  2 

Other  ranks .. .        ...        ...        ...        ...        ...  99 

Cape  Medical  Staff  Corps — 

Officers        ...        ...        ...        ...        ...        ...  6 

Other  ranks   140 

Natal.  * 

Strength. 

Cavalry  regiments  (4)        ...        ...        ...        ...  1,840 

Royal  Artillery  (7  batteries)    1,326 

Royal  Engineers     ...        ...        ...        ...        ...  198 

Inlantry  (1 0  battalions)     ...        ...        ...        ...  9,445 

Other  corps  .. .        ...        ...        ...        ...        ...  377 

Staff     42 


Total    13,228 

Volunteers  ...        ...        ...        ...        ...        ...  2,464 

Police    317 


Grand  total    16,009 


With  the  following  medical  personnel  : — 

Royal  Army  Medical  Corps — 

Officers    39 

Quartermaster        ...        ...        ...        ...        ...  1 

Other  ranks .. .        ...        ...        ...        ...        ...  99 

Indian  Medical  Service — 

Officers        ...        ...        ...        ...        ...        ...  2 

And  the  personnel  (excluding  Officers)  of  3|-  British 
and  1  native  field  hospital. 

Natal  Volunteer  Medical  Corps — 

Officers    18 

Other  ranks...        ...        ...        ...        ...        ...  60 

Nursing  sisters    ...        ...        ...        ...        ...        ...  3 


B.— Preparations  in  England. 

The  force,  detailed  on  October  5th,  1899,  to  proceed  from  England  to 
South  Africa,  consisted  of  a  cavalry  division,  one  army  corps,  and  troops  for 
the  lines  of  communication.    The  strength  was  as  follows  : — 

One  cavalr}'  division         ...        ...      5,366  plus   282  left  at  base. 

One  army  corps      ...        ...        ...  34,375   .,  2,550 

Lines  of  communication  troops     ...  9,385 

or   

Field  army   39,741 

Bftse  and  lines  of  communications...  12,217 


Total   ...     51,958  t 


The  necessary  hospital  accommodation  was  calculated  on  a  possible  sick 
rate  of  10  percent,  of  the  force,  and  the  immediate  provision  for  this  consisted 
of  the  regulation  number  of  field  hospitals,  four  general  (of  520  beds  each) 
and  two  stationary  hospitals  (of  100  beds  each),  two  hospital  trains,  and  two 
hospital  ships. 

*  Appendix  No.  7,  "  Report  of  Royal  Commission  on  tlie  War  in  Sontli  Africa  " 
t  A])pendix  to  "Report  of  Royal  Hospital  Commission,"  p.  28  d  sqq. 
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At  this  time,  in  addition  to  the  equipment  of  the  field  units,  there  was  in 
possession  of  the  Army  Ordnance  Department,  only  the  equipment  of  one 
general  and  two  stationary  hospitals,  nor,  indeed,  was  it  until  October  4th 
that  sanction  was  given  for  the  preparation  of  the  three  remaining  general 
and  two  stationary  hospitals.  But,  in  spite  of  this,  by  November  15th,  the 
four  general  hospitals  had  embarked,  while  the  four  stationary  had  sailed  by 
November  4th. 

The  requirements  in  personnel  of  the  Royal  Army  Medical  Corps  for  the 
field  army  and  the  medical  units  for  the  lines  of  communication  detailed  with 
it  are,  according  to  Regulation,  as  follows  : — 

Field  army — 

Ofl&cers.    Other  ranks. 


One  cavalry  division         ...  ...  ...  26  193 

One  army  corps     ...        ...  ...  ...  122  729 

Lines  of  communication  and  base — 

Four  stationary  hospitals  ...  ...  ...  20  160 

Four  general  hospitals       ...  ...  ...  84  580 

Five  depots  medical  stores  ...  ...  7  29 

Two  hospital  trains          ...  ...  ...  6  52 

Two  hospital  ships .. .        ...  ...  ...  12  80 

Left  at  base           ...        ...  ...  ...  1  67 


Total    278  1,890 


2,168 

The  278  Officers  include  24  quartermasters,  so  that  the  nett  number  of 
Medical  Officers  required  was  254.  But  this  does  not  include  staff  for  the 
base  or  line  of  communications,  or  Medical  Officers  for  the  regimental  units  on 
the  line  of  communications. 

At  the  beginning  of  the  war,  of  the  authorised  establishment  of  the 
Royal  Army  Medical  Corps,  2,106  Warrant  and  N.C.  Officers  and  men  were 
serving  at  home,  with,  in  addition,  760  N.C.  Officers  and  men  of  Sections  A,  B, 
and  C  of  the  R,eserve,  a  total  of  2,866.  That  is,  after  providing  for  the  force 
originally  detailed,  there  were  remaining  in  England  about  1,000  men  to  work 
the  home  hospitals,  provide  for  wastage  in  the  South  African  Force,  and  for  a 
second  army  corps  if  it  should  be  needed. 

It  was,  therefore,  evident  that  some  method  of  increasing  the  authorised 
establishment  must  be  found  *  To  this  end,  on  September  25th,  sanction  was 
obtained  to  reopen  recruiting  for  the  Royal  Army  Medical  Corps  in  all 
districts,  and  the  extension  of  the  formation  of  a  "  Special  Service  Section  " 
to  the  Militia  Medical  Staff  Corps  was  also  asked  for.  A  further  request 
made  on  the  same  date  for  the  embodiment  of  the  Militia  Medical  Staff  Corps 
for  service  at  home  was  approved  and  the  whole  corps  embodied  at  home  on 
November  13th.  On  October  9th,  Sections  A,  B,  and  C  of  the  Reserve  were 
mobilised  (giving  760  of  all  ranks  as  noted  above),  and  volunteering  from 
Section  D  for  the  reservists  of  the  Royal  Army  Medical  Corps  was  sanctioned 
soon  after.  This  completed  the  measures  adopted  up  to  November,  which 
resulted  in  the  provision  of  additional  military  personnel. 

In  October  a  proposal  made  in  February  by  the  heads  of  the  St.  John 
Ambulance  Association,  that  a  proportion  of  the  members  of  their  brigade 
might  be  utilised  for  tiie  assistance  of  the  medical  services  in  time  of  war,  was 
finally  accepted  ;  this  resulted  in  a  total  of  about  1,900  Superintending  Officers 
and  men  of  the  brigade  being  employed  at  various  times  during  the  war. 

One  consideration  which  cannot  be  lost  sight  of  in  this  connection  is, 
that,  excepting  the  N.C.  Officers  and  men  of  the  Royal  Army  Medical  Corps 
Reserve  (and,  to  a  less  degree,  the  recruits  enlisted  into  the  Royal  Army 
Medical  Corps  who  received  a  short  course  of  training  at  the  dep6t),  none  of 
the  personnel  so  obtained  had  any  knowledge  of  work  in  military  hospitals  of 
any  description,  while  in  the  case  of  the  Militia  Medical  Staff  Corps  and 
St.  John  Ambulance  Brigade,  the  technical  training  which  they  had  received 


*  See  also  p.  172. 
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barely  extended  beyond  "  First  Aid,"  and  stretcher  drill,  and  their 
N.C.  Officers  were  by  no  means  equivalent  to  those  of  the  Royal  Army 
Medical  Corps. 

This  deficiency  of  good  N.C.  Officers  was  very  greatly  felt  all  through  the 
campaign,  in  spite  of  a  relaxation  of  the  regulations  "regarding  promotion, 
and  even  in  July,  1900,  the  actual  numbers  present  were  550  short  of  the 
authorised  scale  for  the  hospitals. 

Anticipating  later  events  a  little,  it  is  convenient  to  point  out  in  this 
place  that  after  the  field  medical  personnel  for  the  6th  Division  had  been 
provided,  there  was  practically  no  trained  personnel  left  in  England  for  the 
7th  and  8th  Divisions  which  were  sent  out,  while  for  the  9th,  10th  and  11th 
Divisions,  Mounted  Infantry,  and  Colonial  divisions,  personnel  had  to  be  found 
in  South  Africa. 

The  authorised  establishment  of  the  Royal  Army  Medical  Corps  could 
not,  of  course,  supply  the  number  of  Officers  required  for  this  force,  and  this 
deficiency,  which  has  been  foreseen,  was  made  up  by  the  employment  of  civil 
surgeons.  In  this  way  the  number  of  Medical  Officers  was  sufficient  at  all 
times,  but  the  proportion  of  the  trained  Officers  of  the  corps  fell  below  what  was 
required  to  carry  on  satisfactorily  the  highly  technical  work  of  the  militajy 
Medical  Officer  without  throwing  undue  pressure  on  those  who  were  present. 

The  numbers  actually  embarked,  as  distinct  from  the  detail  given  above, 
were  : — 

f  Cavalry  ...    ...  4,586 

^TTT-        .       1    I  Mounted  infantry         ...        ...  1,163 

Warrant  and       *  ,-n  ^ 

NC    Officers  \  ^^'^i^^^^y "  ^^^^^ 

\  Infantry   31,386 

ana  men  only.     B,oyal  Army  Medical  Corps      ...  1,790 

^  Other  corps    3,239 

Total    47,081* 


of  whom  6,433  infantry  were  for  the  line  of  communication. 

The  medical  units  provided  accommodation  for  3,680  sick  and  wounded,  as 
follows  : — 

12  field  hospitals  at  100    1,200 

4  stationary  hospitals  at  100       ...        ...        ...  400 

4  general  hospitals  at  520  ...        ...        ...        ...  2,080 

3,680 


and  there  were,  in  addition,  the  existing  hospitals  in  South  Africa  which 
provided  some  500  beds,  making  a  total  accommodation  for  about  4,200  sick 
and  wounded. 

In  addition  to  this  force  from  England,  the  Imperial  troops  in  South 
Africa  (some  18,000),  and  the  local  forces  required  their  share  of  accom- 
modation in  the  stationary  and  general  hospitals.  The  Indian  Contingent 
had  brought  with  them  their  field  hospitals,  but  no  hospitals  for  the  lines  of 
communications. 

The  actual  accommodation  provided,  including  the  existing  hospitals,  was 
therefore  short  of  the  estimated  requirements.  Fortunately,  this  (apart  from 
the  consideration  of  the  besieged  towns)  caused  no  insuperable  difficulty 
during  the  earlier  months  of  the  war.  At  a  later  period,  when  the  stress 
actually  came,  hospitals  were  in  the  country,  and  the  difficulties  that  then 
existed  M^ere  not  due  to  their  deficiency,  but  to  the  impossibility  of  conveying 
them  to  the  points  where  they  were  needed. 


C.  EmB  AERATION, 

The  embarkation  of  the  army  corps  began  on  October  20th,  but  prior  to 
this.  No,  12  Field  Hospital  and  No.  1  Stationary  Hospital,  leaving  England 
on  September  30th,  arrived  in  Natal  on  October  26th,  while  No.  1  General 
Hospital  sailed  on  October  6th,  arriving  in  Cape  Town  on  October  27th, 


*  Appendix  No.  8,  "  Report  of  the  Royal  Commission  on  the  War  in  South  Africa." 
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whence  it  proceeded  at  once  to  Wynberg  to  occupy  the  hut  barracks  there, 
which  had  been  converted  into  a  large  hospital.  The  two  hospital  ships,  the 
"  Spartan  "  and  "  Trojan,"  arrived  in  South  African  waters  on  October  9th 
and  19th  respectively. 

The  field  units,  with  two  exceptions,  arrived  with  the  troops  of  the 
brigades  to  which  they  belonged.  Nos.  2,  3,  and  4  General  Hospitals  had  all 
embarked  by  November  15th,  while  No.  4  Stationary  Hospital  embarked 
on  October  21st,  and  Nos.  2  and  3  embarked  on  November  2nd  and  4th 
respectively. 

The  medical  store  depots  sent  from  England  embarked  before 
November  2nd,  while  the  staffs  of  tv/o  hospital  trains  which  were  sent  from 
home  embarked  on  October  23rd,  and  took  over  the  trains  which  had  been 
prepared  in  South  Africa. 

In  three  instances  a  portion  of  the  equipment  of  a  field  unit  was 
embarked  on  vessels  other  than  that  on  which  the  unit  itself  embarked, 
causing  some  confusion  and  delay  on  disembarkation  in  South  Africa.*  But 
with  these  exceptions  the  field  units  arrived  in  good  order  and  up  to  time. 
The  only  serious  deficiency  was  caused  by  the  loss  of  the  transport  "  Ismore," 
in  which  No.  1 1  Bearer  Company  was  embarked.  The  whole  of  the  equip- 
ment of  this  unit  was  lost,  and  had  to  be  replaced  by  that  of  No.  17  Bearer 
Company  (unallotted),  which  had  arrived,  but  with  only  a  skeleton  personnel. 

D. — Organisation  in  South  Africa. 

The  troops  in  Natal  (from  India  and  the  Mediterranean,  with  the  previous 
garrison  of  Natal)  were  formed  into  the  4th  Division,  for  which  the  three  and  a 
half  field  hospitals  of  the  Indian  Establishment  provided  the  necessary  medical 
units  with  something  to  spare. 

General  Sir  Redvers  BuUer,  V.C.,  arrived  on  October  31st,  and  within  a 
few  days  what  was  believed  to  be  a  temporary  diversion  of  a  part  of  the  army 
corps  to  Natal  was  decided  on.  The  2nd  and  6th  Brigades  and  the  1st 
Divisional  A  rtillery  were  the  first  to  go,  followed  in  a  few  days  by  the  2nd 
Divisional  Staff,  the  4th  Brigade,  one  battalion  of  infantry  from  the  lines  of 
communication  troops,  and  two  regiments  of  cavalry,  the  2nd  Divisional 
Artillery  and  the  5th  Brigade,  except  the  2nd  Boyal  Irish  Rifles. 

The  2nd  Division  was  then  reformed  in  Natal  of  the  2nd  and  4th  Brigades, 
which  disembarked  with  their  medical  units  complete,  while  the  medical 
units  of  the  5th  and  6th  Brigades  (afterwards  forming  the  10th  Division) 
were  completed  when  the  6th  Brigade  Bearer  Company  rejoined  its  brigade 
at  Chieveley  on  December  12th,  a  week  after  landing  at  Durban.  This  was 
one  of  the  two  field  medical  units  of  the  1st  Army  Corps  which  had  arrived 
later  than  the  brigades  to  which  they  belonged.  As  the  army  corps  was 
broken  up  the  "  Corps  Troops  "  field  hospital  of  the  army  corps  was  sent  to 
Natal  to  form  a  divisional  hospital  for  the  2nd  Division. 

The  2nd  Brigade  of  the  1st  Division  was  immediately  replaced  by  a 
brigade  (the  9  th)  formed  in  South  Africa  of  battalions  not  previously  brigaded, 
and  for  this  field  units  had  to  be  provided.  This  was  done  as  follows  The 
1st  Divisional  Field  Hospital  became  the  9tli  Brigade  Field  Hospital,  and  was 
replaced  in  its  original  capacity  by  the  3rd  Brigade  Field  Hospital  (No.  10) 
which  arrived  in  Cape  Town  a  week  after  the  divisional  hospital.  The 
3rd  Brigade  Bearer  Company  joined  the  9th  Brigade  which  was  then  complete. 

These  3rd  Brigade  units  were  available  ov.'ing  to  the  fact  that  the  brigade 
was  left  behind  when  the  greater  part  of  the  2nd  Division  went  to  Natal,  and 
they  had  to  be  utilised  as  a  matter  of  necessity  pending  the  arrival  of  other 
units.  But  the  3rd  Brigade  joined  Lord  Methuen's  force  at  Modder  River  in 
the  first  week  in  December,  and  the  medical  units  taken  from  it  had  to  be 
replaced,  the  field  hospital  by  the  2nd  Divisional  Field  Hospital  (the  one 
remaining  unit  of  this  division)  and  the  bearer  company  by  "  A  "  Company, 
Cape  Medical  Staff  Corps,  then  under  command  of  Surgeon  Lieut. -Colonel 
Hartley,  V.C. 


*  These  were  2nd  Brigade  Bearer  Company,  five  ambulances  embarked  separately ; 
3rd  Brigade  Bearer  Company,  all  the  ambulances  embarked  separately  ;  No.  10  Field  Hospital 
water-carts  separate, 
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General  Gatacre  with  the  remnant  of  the  3rd  Division  (and  some 
additional  troops)  had  sent  to  him  the  original  3rd  Divisional  Field  Hospital, 
with  half  a  field  hospital  of  the  permanent  Cape  establishment,  and  in  place 
of  the  1st  Cavalry  Brigade  Bearer  Company  (originally  detached  temporarily 
for  this  division,  but  delayed  by  the  wreck  of  the  transport  "  Ismore  "  on 
which  it  was  embarked),  a  bearer  company  formed  by  the  Cape  Medical  Staff 
Corps  ("  C  "  Company). 

The  forces  in  the  field  in  Cape  Colony  at  this  time  consisted  of  (l)  Lord 
Methuen's  force  (the  reconstituted  1st  Division),  complete  with  its  brigade 
units,  and  a  divisional  hospital ;  (2)  General  Gatacre's  force,  as  described, 
and  (3)  a  small  force  under  General  French  operating  from  Naauwpoort  and 
Arundel,  which  had  some  of  the  field  units  of  the  cavalry  division. 

But  it  will  be  seen  that  the  diversion  of  so  large  a  proportion  of  the  Army 
Corps  to  Natal  and  its  inevitable  replacement  by  troops  not  previously 
brigaded  and  provided  with  medical  units,  introduced  considerable  confusion 
into  the  medical  arrangements,  owing  to  the  unavoidable  re-distribution  of 
the  existing  field  units,  and  the  necessity  of  providing  others  from  the 
resources  of  the  country  in  addition  to  those  sent  from  England,  for  at  this 
time  only  the  actual  number  of  units  allowed  by  scale  for  the  field  army  had 
arrived. 


E.  — Development. 

Meanwhile  the  stationary  and  general  hospitals  were  arriving  and  being 
opened.  No.  1  General  Hospital  (Colonel  A.  H.  Anthonisz)  opened  at 
Wynberg  on  October  30th,  though  the  personnel  was  then  deficient  of 
52  reservists  who  had  not  arrived,  owing  to  the  fact  that  this  hospital 
embarked  before  the  mobilisation  of  the  reserve.  This,  however,  was 
compensated  for  later  when  No.  4  Stationary  Hospital  (Major  R.  Kirkpatrick) 
arrived  on  November  20th,  and  was  attached  temporarily  to  No.  1  General 
Hospital  pending  its  being  required  elsewhere. 

Several  waruings  had  been  received  that  the  well-water  was  likely  to  be 
poisoned  with  cyanide  of  potassium  (used  largely  in  the  mines),  and  although 
this  was  not  a  probable  occurrence,  it  was  deemed  advisable  to  issue  small  test 
cases  (made  up  locally)  to  the  Medical  Officers  of  units  for  the  purpose  of 
examining  any  suspected  water.  In  no  case  was  any  addition  of  the  cyanide 
detected. 

A  large  depot  camp  was  formed  at  Greenpoint  for  the  troops  arriving, 
a  small  non-dieted  hospital  was  opened  there  early  in  November,  and  a 
convalescent  camp  a  little  later. 

A  site  was  prepared  for  No.  2  General  Hospital  (Colonel  A.  W.  Duke) 
on  a  level  area  in  Wynberg  Camp.  Some  doubts  had  been  expressed  as  to 
its  suitability  on  account  of  the  strong  south-easterly  gales  which  prevail  in 
the  summer,  but  the  event  proved  that  these  apprehensions  were  groundless, 
as  no  trouble  was  caused  on  this  account.  The  necessary  accessory  buildings 
were  planned  and  erected  before  the  arrival  of  the  hospital  on  November  22nd, 
to  open  on  December  1st. 

In  the  middle  of  November  small  hospitals  of  50  beds  each  were  opened 
at  Port  Elizabeth  and  East  London  for  the  accommodation  of  the  sick  of  the 
troops  landing  there,  and  in  addition  the  hospital  ship  "  Trojan  "  (Major 
A.  P,  Hart)  was  sent  to  East  London  to  lie  in  the  river  and  act  as  a  stationary 
hospital,  her  services  as  a  hospital  ship  not  being  so  satisfactory  as  to  prevent 
her  being  used  in  this  way. 

No.  3  General  Hospital  (Lieut. -Colonel  O.  Wood,  since  dead)  arrived  on 
November  20th  and  24th.  The  first  party  was  sent  on  arrival  to  assist  in  the 
hospital  at  Orange  River,  pending  the  establishment  of  the  hospital,  for  which 
an  excellent  site  was  offered  at  Rondebosch  close  to  Cape  Town.  The 
accessory  buildings  were  at  once  put  in  hand,  and  the  hospital  opened  for  the 
reception  of  sick  early  in  January.  It  was  joined  by  the  Portland  Hospital 
(the  first  of  the  civil  hospitals  to  arrive),  which  opened  about  tlie  same  time. 

No.  2  Hospital  train  under  command  of  Captain  C.  C.  Fleming,  D.S.O. 
(prepared  in  South  Africa,  but  for  which  a  staff"  had  been  sent  out  from 
England),  left  for  the  front  on  November  22nd  in  time  to  bring  down  the 
wounded  from  Belmont,    It  was  followed  on  the  35th  by  No,  3  irain  (Maior 
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M;  W,  H,  Russell),  also  prepared  in  South  Africa,  and  for  which  a  staff  had 
been  d  tailed  from  the  personnel  of  No.  3  Stationary  Hospital.  This  train 
went  straight  through  to  Orange  River,  bringing  down  the  wounded  from  the 
battle  of  Modder  River  to  Cape  Town. 

Natal  at  this  time  asking  for  more  personnel,  No.  4  Stationary  Hospital 
was  sent  round  with,  in  addition,  one  Officer  and  30  men,  and  six  nurses  of 
No.  2  General  Hospital,  besides  some  reservists  who  had  now  arrived. 

In  addition  to  the  field  units  with  Lord  Methuen's  force,  which  were 
complete, there  were  also  hospitals  at  De  A.ar  and  Orange  River,  which  had 
been  opened  in  September.  The  hospital  at  De  Aar  was  being  enlarged  by 
the  erection  of  wood  and  iron  huts  with  an  operating  and  X-ray  room,  and 
sisters'  quarters,  and  on  November  23rd  No.  3  Stationary  Hospital  (the  late 
Major  Perry  Marsh)  left  Cape  Town  to  take  over  the  hospital  Irom  the 
provisional  staff  which  had  been  in  charge  of  it.  By  November  29th  the 
accommodation  had  been  increased  by  the  erection  ot  marquees  and  tentsj 
while  the  sick  and  wounded  who  could  be  moved  without  risk  had  been  sent 
down  the  line  to  Cape  Town,  so  as  to  give  ample  accommodation  for  cases  from 
the  front. 

(  De  Aar  is  an  important  junction,  and  it  was  necessarily  the  point  of 
concentration  for  all  bodies  of  troops  moving  from  the  coast  ports  to  the 
western  line ;  hence  its  occupation  was  obligatory.  But  in  all  respects  it  is 
a  most  objectionable  site  :  on  account  of  the  dryness  of  the  climate  and  the 
nature  of  the  soil  its  dustiness  is  extreme,  while  from  the  number  of  horses 
and  transport  animals  continually  passing  through  a  plague  of  ffies  soon 
developed  which  continued  to  be  a  source  of  discomfort  during  the  greater 
part  of  the  period  of  its  occupation.  But  the  provision  ,  of  adequate  hospital 
accommodation  had  to  be  made  ;  it  was  indeed  proposed  to  establish  a  general 
hospital  there,  but  a  careful  inspection  of  all  possible  sites  showed  that  this 
was  impracticable  on  account  of  the  limited  area  available  within  the  line  of 
defence.  ]'\ 
The  temporary  hospitals  at  Orange  River  were  formed  by  the  two  half- 
field  hospitals  of  the  original  Cape  establishment  under  Majors  Birch  and 
Greenway,  with  a  portion  of  the  staffs  of  No.  2  Stationary  and  No.  3  General 
Hospitals  temporarily  detached  for  this  duty. 

F. — Lord  Methuen's  Advance. 

Lord  Methuen's  force  concentrated  at  Orange  River  during  the  third 
week  of  November  ;  the  advance  began  on  November  21st,  and  the  division 
fought  its  first  action  at  Belmont  on  November  23rd,  commencing  at  dawn. 

Belmont. 

The  Guards  Brigade  and  9th  Brigade  Bearer  Companies  removed  all  the 
wounded  (22  Officers,  206  N.C.  Officers  and  men,  with  35  Boers)  back  to  the 
three  field  hospitals  at  Belmont  Farm  and  Station  by  1  p.m.  On  the 
following  day  (24th)  the  slighter  cases  were  removed  at  1.30  p.m.  by  No.  2 
Hospital  Train  to  Orange  River.  This  train  returned  by  8  p.m.,  and  left  for 
Cape  Town  at  11  p.m.  with  the  remaining  wounded. 

Meanwhile  the  division  had  moved  off  taking  with  it  the  9th  Brigade 
Field  Hospital ;  the  remaining  units  were  left  behind  entraining  the  wounded, 
and  marched  at  1  a.m.  on  the  morning  of  the  25th  to  rejoin  their  brigades  at 
4.30  a.m.,  when  they  continued  their  march  with  the  division  to  Graspan, 
coming  into  action  there  about  7  a.m.  on  the  morning  of  the  25th. 

Graspan. 

Here  the  9th  Brigade  Bearer  Company,  assisted  by  the  Guards  Brigade 
Bearer  Company,  formed  a  collecting  station,  whence  the  9th  Brigade  Field 
Hospital,  stationed  at  Graspan  Siding,  received  the  wounded  (171  of  the) 
9th  and  Naval  Brigades  only),  all  of  whom,  except  20,  were  in  the  field 


An  additional  water-cart  was  issued  to  each  bearer  company 
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hospitals  before  dark.  The  remainder  were  accommodated  in  the  operating 
tent  of  the  bearer  company  at  the  collecting  station,  and  taken  on  to  the  field 
hospital  early  the  next  day  (the  26th),  when  80  of  the  slighter  cases  were 
sent  to  Orange  River  by  train,  the  remainder  leaving  for- Cape  Town  by 
hospital  train  on  the  27th, 

On  the  27th  the  division  moved  on  towards  Modder  River  with  its 
medical  units,  except  those  of  the  9th  Brigade  detained  at  Graspan  Siding 
with  the  wounded.  Of  these,  the  bearer  company  rejoined  its  brigade  at 
Enslin,  the  field  hospital  rejoined  the  division  while  the  battle  of  Modder 
River  was  in  progress. 

Modder  River. 

The  action  at  Modder  River  began  about  7  a.m.  on  the  28th  ;  both 
brigade  bearer  companies  formed  collecting  stations  behind  their  respective 
brigades  (that  of  the  9th  being  unavoidably  exposed  to  a  heavy  fire),  with 
dressing  stations  about  two  miles  from  the  river,  while  the  Guards  Brigade 
Field  Hospital  and  No.  10  (1st  Divisional)  Field  Hospital  were  established 
beside  the  railway  line  some  three  miles  south  of  Modder  River  Bridge: 
The  9th  Brigade  Field  Hospital  arriving  during  the  day  assisted  the  other 
hospitals  on  the  field. 

.  All  the  wounded  (389)  were  collected  before  night ;  the  majority  in  the  field 
hospitals,  the  remainder  accommodated  in  dressing  stations  established  later 
in  the  day  (on  account  of  the  distance  from  the  field  hospitals)  in  houses  near 
the  river  and  on  each  side  of  the  railway.  These  two  dressing  stations  had 
two  medical  officers  each,  who  were  kept  working  all  night.  The  following 
da,y  (29th)  the  remaining  wounded  were  brought  in  from  these  dressing 
stations  to  the  field  hospitals,  and  a  convoy  of  389,  including  some  cases  of 
sickness,  was  despatched  to  Orange  River. 

The  units  rejoined  their  brigades  the  following  day.  This  concluded  a 
heavy  week's  work  for  these  units  ;  over  800  wounded  had  passed  through 
the  three  field  hospitals  (Divisional,  Guards,  ana  9th  Brigade),  and  had  been 
dealt  with  under  conditions  involving  much  labour  and  loss  of  rest  to  a  staff 
already  fully  employed  during  the  day. 

Magersfontein. 

At  Ma  gersfontein  on  December  11th,  collecting  and  dressing  stations 
were  estabhshed  about  5  a.m.,  that  of  the  Guards  Brigade  Bearer  Company 
on  the  right,  and  that  of  the  Highland  Brigade  on  the  left.  The  Guards 
Brigade  Bearer  Company  was  reinforced  by  the  personnel  of  the  Guards  Field 
Hospital,  while  No.  10  Field  Hospital  assisted  the  Highland  Brigade  Bearer 
Company.  _  As  the  9th  Brigade  was  not  Hkely  to  be  engaged,  its  field  hospital 
was  established  at  Modder  River,  while  its  wagons,  with  the  9th  Brigade 
Bearer  Company,  went  forward  to  assist  in  removing  the  wounded.  Stretcher 
parties  from  the  bearer  companies  and  regimental  bearers  were  busily 
eniployed  all  the  morning  in  bringing  in  the  wounded,  and  it  was  soon 
evident  that  the  total  number  was  greater  than  the  ambulance  M^agons  would 
suffice  for,  hence  the  field  hospital  transport  wagons  were  emptied,  partially 
filled  with  scrub  or  grass,  and  used  for  the  conveyance  of  the  less  severe 
cases.  In  this  way,  in  spite  of  the  difficulties  of  the  position,  by  1  p.m.  250  of 
the  worst  cases  had  been  removed  to  Modder  River.  But  as  an  ambulance 
can  carry  at  most  two  lying  down  and  three  sitting  up,  by  this  time  most  of 
the  ambulances  had  made  two  journeys,  or  a  distance  of  about  20  miles. 
Their  mules  required  rest,  and  had  to  be  fed  and  watered  at  the  Riet  River, 
all  of  which  delayed  the  evacuation,  The  Guards,  Highland  Brigade,  and 
Divisional  Field  Hospitals  were  therefore  pitched  in  rear  of  the  right  flank  to 
facilitate  the  feeding  and  dressing  of  the  wounded,  as  it  was  not  possible  to 
move  them  to  the  rear  for  some  time. 

By  nightfall  all  the  wounded  in  rear  of  the  line  held  by  our  troops  had 
been  brought  in,  and  their  transport  (the  slighter  cases  in  transport  wagons, 
the.  more  severe  in  ambulances)  to  Modder  River,  for  conveyance  by  hospital 
tram  to  Orange  River  continued  till  the  moon  set  about  2  a.m.  Most  of 
the  ambulances  and  many  of  the  transport  wagons  had  again  made  two 
journeys, 
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On  the  morning  of  the  12th  ambulance  wagons  were  sent  under  a  flag  of 
truce  to  remove  the  wounded  from  the  Boer  Unes,  and  by  9  a.m.  only  some 
50  wounded  remained  in  the  field  hospitals,  the  remainder  having  been  sent 
down  to  Modder  River.  As  the  division  was  about  to  retire,  fresh  casualties 
were  still  occurring,  and  all  the  ambulances  occupied,  a  party  of  300  men  was 
obtained,  and  carried  the  remaining  cases  (still  under  a  hot  fire)  on  stretchers 
to  Modder  River,  the  last  arriving  there  by  2  p.m. 

Forty-eight  officers  and  668  N.C  Officers  and  men  were  wounded.  Of 
these,  three  officers  and  18  N.C.  Officers  and  men  died  in  the  field  hospitals. 
All  of  the  remainder,  except  some  severe  cases,  were  sent  to  Orange  River  and 
Cape  Town  by  the  hospital  trains.  From  their  arrival  on  December  11th, 
Nos.  2  and  3  Hospital  Trains  made  journeys  between  Modder  River  and  Orange 
River,  before  leaving  for  Cape  Town  on  the  14th,  while  on  the  same  date  a 
special  train  took  151  cases  to  Orange  River. 

The  Guards  Brigade  and  Highland  Brigade  Field  Hospitals  and  Bearer 
Companies,  and  No.  10  Divisional  Field  Hospital  moved  forward  with  the 
troops  to  the  assault ;  the  9fch  Brigade  units  were  held  in  reserve  with  the 
brigade. 

The  field  medical  arrangements  for  the  advance  of  the  troops  from  Orange 
River  to  the  assault  at  Magersfontein  were  made  by  Colonel  (now  Surgeon- 
General)  E.  Tovv^nsend,  C.B.,  C.M.G.,  P.M.O.,  of  the  1st  Division.  As  shown 
above,  the  wounded  were  removed  as  rapidly  as  possible,  and  transferred  to 
the  hospitals  on  the  lines  of  communication,  so  that  the  advance  was  not 
hampered  by  the  presence  of  sick  and  wounded. 

These  actions  illustrate  the  difficulties  which  have  to  be  encountered  in 
the  removal  of  wounded  in  modern  warfare ;  first,  the  difficulty  of  reaching 
the  wounded  man  on  the  field  ;  and,  secondly,  the  distance  to  which  he  must 
be  conveyed,  from  the  place  where  he  fell  to  the  field  hospital.  Both  at 
Modder  River  and  Magersfontein,  the  troops,  in  extended  order,  were 
compelled  to  remain  practically  motionless  under  a  heavy  fire  £ot  the  greater 
part  of  a  day,  during  which  time  casualties  continued  to  occur  in  addition  to 
those  which  happened  at  the  opening  of  the  engagement.  The  analogous 
question  of  the  supply  of  ammunition  to  the  firing  -line  is  stated  by 
the  highest  military  authority  to  be  "  one  of  the  most  difficult  problems  of 
modern  warfare,"  and  a  suggested  "  improvement  on  the  present  method 
which  is  almost  impossible  to  carry  out  under  fire,"  is  that  a  chain  of  men 
between  the  supports  and  the  firing  line  should  be  formed  by  a  portion  of  the 
supports  gradually  creeping  forward  so  that  the  ammunition  could  be  worked 
up  by  hand.  Similarly  it  is  possible  for  individual  advances  to  be  made  by 
the  Bearer  Company  Stafi",  but  it  appears  to  be  practically  impossible  to  carry 
out  the  method  which  has  been  previously  recognised  for  the  removal  by 
stretcher  parties  from  the  firing  line,  or  immediately  behind  it. 

Fortunately  a  large  proportion  of  those  wounded  by  modern  rifles  do  not 
require  immediate  attention,  and  in  a  certain  number  the  chance  of  final 
recovery  is  increased  by  their  being  left  for  some  hours  before  being  removed. 

Field  hospitals  must  be  as  far  as  possible  protected  from  fire.  With 
modern  rifles  and  artillery  this  involves  an  increase  of  the  distance  to  which 
the  wounded  must  be  conveyed,  and  consequent  delay  in  evacuation.  When 
to  this  is  added,  as  in  the  case  of  these  operations  along  the  western  line,  a 
scarcity  of  water  (which  is  essential  to  the  working  of  a  field  hospital),  it 
follows  that  these  hospitals  may  be  several  miles  in  rear  of  the  fighting  line. 

Under  these  conditions  the  resulting  strain  on  the  personnel  of  the  field 
units  must  be  considered.  The  actions  at  Belmont,  Graspan,  Modder  River, 
and  Magersfontein  were  fought  under  the  most  favourable  conditions  as 
regards  the  removal  of  the  wounded,  that  is,  hospital  trains  were  able  to  come 
practically  on  to  the  field.  But  the  resume  of  the  work  of  the  field  units 
given  above  shows  what  has  to  be  done  by  their  personnel  in  modern  warfare, 
and  it  cannot  be  expected  that  the  actions  of  the  future  will  invariably  take 
place  alongside  a  main  line  of  rail.  For  these  reasons  a  reserve  of  field 
hospitals  at  least  must  be  available,  and  there  should  also  be  a  reserve 
personnel  to  relieve  or  assist  the  field  units  of  a  division.  Owing  to  the 
facilities  for  evacuation  in  this  particular  area  the  reserve  hospitals  were  not 
needed,  their  place  being  taken  by  the  temporary  hospitals  on  the  lines  of 
communication,  with  the  general  hospitals  at  the  base. 
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G. — Stormberg. 

General  Gatacre's  force  moved  out  of  Molteno  on  the  night  of 
December  9th.  No  wheeled  transport  was  allowed  to  accompan}^  the 
column,  so  that  the  medical  units  (No.  16  Field  Hospital  and  a  Cape  Bearer 
Company)  moved  off,  with  some  other  details,  about  an  hour  and  a  half  after 
the  column  itself  These  units  with  the  Principal  Medical  Officer  (Lieut. - 
Colonel  J.  D.  Edge)  and  Major  Twiss,  Royal  Army  Medical  Corps,  started  on 
the  direct  road  for  Stormberg,  and  eventually  overtaking  a  machine  gun  and 
some  ammunition  wagons,  it  was  decided  by  the  Divisional  Signalling  Officer, 
who  was  present,  that  the  whole  should  halt  and  remain  where  they  were  till 
daylight.  About  daylight  an  orderly  came  from  the  column  ordering  up  the 
guns  and  the  ammunition  ;  the  mounted  Medical  Officers  were  sent  forward  at 
once  with  dressings,  and  the  Bearer  Company  hurried  forward,  followed  by 
the  field  hospital.  But  when  the  column  was  reached  the  retirement  had 
commenced.  Between  30  and  40  wounded  were  picked  up  and  taken  back  to 
Molteno  on  wagons,  traps,  and  gun  limbers,  under  fire  for  a  great  portion  of 
the  way.  Two  of  the  hospital  wagons  stuck,  and  in  remaining  to  look  after 
them,  Major  Lilly,  Lieutenant  Humphrey,  and  nine  men  of  the  Royal  Army 
Medical  Corps  were  taken  prisoners.  Major  Lilly  and  seven  men  were 
detained  till  the  12th,  when  they  returned  to  Sterkstroom,  bringing  with  them 
one  ambulance  with  one  wounded  man.  Lieutenant  Nickerson,  R.A.M.C., 
having  been  taken  prisoner  earlier  in  the  day,  remained  some  time  with  the 
Boers  in  Stormberg  and  Burghersdorp  to  look  after  our  wounded  prisoners  in 
their  hands.    The  remaining  wagon  was  retained  by  the  Boers. 

At  Molteno  all  of  the  wounded  were  dressed,  and  some  were  accom- 
modated in  the  town  hall  temporarily  fitted  up  ;  the  remainder  (as  the  force 
was  about  to  retire)  were  put  in  railway  carriages,  which  had  been  in  waiting 
for  this  purpose,  and  taken  to  Queenstown  instead  of  exposing  them  to  the 
long  journey  to  East  London  at  that  late  hour. 

In  Queenstown  they  were  accommodated  in  the  Drill  Hall  and  Frontier 
Hospital,  and  on  the  12th  the  less  severe  cases  were  transferred  by  train  to 
the  hospital  ship  "  Trojan "  at  East  London,  the  others  remaining  in  the 
Frontier  Hospital. 

H. — Further  Development. 

After  Magersfontein  Lord  Methuen's  force  remained  at  Modder  River,  the 
advance  to  Kimberley  remaining  in  abeyance  for  a  time. 

The  occupation  of  Modder  River  Camp  by  the  force  under  Lord  Methuen 
was  a  military  necessity,  but  ail  the  local  conditions  were  unfavourable  to  the 
maintenance  of  the  health  of  the  troops,  which  had  up  to  that  time  been  good. 
The  hot  season  was  now  fairly  advanced,  and  the  rains  had  set  in  ;  both  these 
conditions  were  known  to  be  associated  with  the  prevalence  of  enteric  fever  in 
South  Africa.  For  these  reasons  representations  were  made  to  the  military 
authorities,  and  additional  warning  was  given  to  the  Medical  Officers  with 
this  force  of  the  necessity  for  all  possible  precautions  being  taken  against  its 
occurrence.  But  the  local  conditions  were  extremely  unsatisfactory  ;  Modder 
River  had  been  the  scene  of  a  battle  on  November  28th  ;  the  Boers  held  both 
rivers — the  Riet  and  the  Modder — above  the  camp,  and  polluted  their  waters. 
Further,  like  most  African  rivers,  the  water  contained  so  much  fine  mud  that 
it  was  not  possible  to  use  the  Berkefeld  filters  for  the  provision  of  drinking- 
water,  nor,  on  account  of  the  scarcity  of  fuel,  cotdd  boiling  be  general.  To 
obviate  these  difficulties  it  was  arranged  to  sink  wells  on  the  river  bank  so  as 
to  obtain  water  which  could  be  filtered.  A  well  in  the  court-yard  of  the 
hotel  used  by  the  General  Officer  Commanding  and  Staff  was  found  to  be 
contaminated  with  organic  matter,  and  had  to  be  closed. 

There  was  also  great  difficulty  about  the  latrines,  the  thin  layer  of 
surface  sand  covered  ground  almost  as  hard  as  rock,  and  it  was  impossible 
to  make  satisfactory  trenches,  while  the  soil  had  no  deodorising  properties,  so 
that  the  closed  trenches  remained  offensive.  Disinfectants  were  used,  and  all 
possible  measures  taken  to  remedy  these  defects. 


22 


Enteric  fever  appeared  among  the  troops  at  Modder  River  towards  the 
end  of  December.  A  small  hospital  was  established  in  the  school-house  for 
the  accommodation  of  cases,  or  suspected  cases,  and  for  this  Sisters  were  sent 
up  as  soon  as  practicable. 

At  the  Orange  River  there  were  four  hospitals  :  two  of  the  permanent 
Cape  establishment  (one  of  which  was  staffed  by  the  Cape  Medical  Staff 
Corps,  and  the  other  mainly  by  the  Royal  Army  Medical  Corps),  two 
formed  by  detachments  from  No.  3  General  and  No.  "2  Stationary  Hospitals. 
Huts  of  a  portable  type  supplemented  by  marquees  and  bell  tents  gave 
accommodation  for  550  patients  by  January  fst,  and  nursing  Sisters  were  sent 
up  as  soon  as  accommodation  for  them  could  be  arranged.  The  accommodation 
at  De  Aar  was  also  further  increased. 

General  Gatacre,  with  his  base  at  Sterkstroom,  continued  to  oppose  the 
invading  columns  advancing  through  Bethulie  and  Stormberg,  while  General 
French,  with  a  base  at  Arundel,  held  the  second  hostile  force  in  check  round 
Colesberg. 

General  Gatacre  had  with  him  the  units  already  mentioned,  and  a  small 
hospital  was  opened  at  Sterkstroom,  to  which  Sisters  were  sent.  In  addition 
to  the  local  accommodation,  evacuation  to  the  coast  at  East  London  was 
systematically  carried  out,  where  in  addition  to  No.  2  Stationary  Hospit^, 
established  early  in  December,  the  hospital  ship  "Trojan"  was  acting  aS' a 
base  hospital.  A  hospital  train  was  also  prepared  to  work  on  the  line  from 
East  London. 

General  Krench  received  the  whole  of  the  units  of  the  cavalry  division  by 
the  beginning  of  January  ;  these  were  sent  forward  to  him- as  opportunity  for 
their  employment  arose.  The  2nd  Cavalry  Brigade  Field  Hospital  had 
established  a  temporary  hospital  in  a  house  at  Naauwpoort ;  this  was  added 
to  and  developed  into  the  Stationary  Hospital,  being  at  a  later  date  merged  in 
No.  6  General  Hospital.  Evacuation  to  De  Aar  and  Cape  Town  was 
systematically  carried  out  by  Nos.  2  and  3  Hospital  Trains. 

At  the  base  the  enlistment  and  training  of  men  for  the  Cape  Medical 
Staff'  Corps  continued;  100  men  were  obtained  during  the  week  ending 
December  18th.  As  the  want  of  trained  orderlies  for  hospital  duties  was 
already  making  itself  felt,  it  was  arranged  in  the  end  of  December  that 
10  men  of  the  Royal  Army  Medical  Corps  should  be  withdrawn  from  each 
bearer  company  for  these  duties,  their  places  being  taken  by  the  men  of  the 
Cape  Medical  Staff  Corps.  A  small  detention  hospital  was  established  in 
Maitland  Camp  to  replace  the  cavalry  brigade  units  which  had  previously 
looked  after  the  local  sick. 

About  the  middle  of  December  Natal  asked  for  more  personnel,  and  it 
-was  arranged  in  response  to  this  to  send  a  draft  of  two  Officers  and  30  N.C. 
Officers  and  men  from  the  staff  of  No.  4  General  Hospital  which  had  arrived 
on  December  ]  0th.  At  this  date  there  was  an  objection  to  sending  the  whole 
hospital  to  Natal  (for  which  indeed  a  site  had  been  sought  at  De  Aar  without 
success),  as  it  was  stated  that  for  military  reasons  it  would  probably  have  to 
be  brought  back  again  to  the  Cape  side.  But  within  a  week  Sir  Redvers 
Buller  asked  that  a  general  hospital  should  be  sent  to  Natal,  and  the  whole  of 
No.  4  was  then  despatched,  where  it  opened  at  Mooi  River  early  in  January, 
1900,  its  accommodation  being  increased  from  520  to  920  beds. 

The  5th  Division  arriving  in  the  end  of  December  went  on  to  Natal, 
where  it  disembarkod  with  its  field  units  complete  by  the  beginning  of 
January. 

The  6th  Division  staff  arrived  on  January  10th,  the  battalions  and  field 
units  of  the  12th  Brigade  having  arrived  a  day  or  two  before.  The  13th 
Brigade  with  its  field  units  and  the  divisional  hospital  arrived  between 
January  14th  and  20th.  These  dates  are  important,  as  the  detail  of  personnel 
of  the  6th  Division  practically  exhausted  the  whole  of  the  trained  N.C. 
Officers  and  men  of  the  Royal  Army  Medical  Corps  (including  those  of 
Section  D  of  the  Reserve),  available  for  service  in  South  Africa,  and  further 
reinforcements  were  either  partially  trained  or  untrained  men.  Indeed,  of 
the  226  N.C.  Officers  and  men  with  the  6th  Division  80,  or  35  per  cent.,  had 
less  than  one  year's  service,  while  10  were  reservists.  ^ 
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/  -   ,  -.  I. — Arrital  or  Lord  Roberts. 

-  'Lord  Roberts  landed  at  Cape  Town  on  January  10th,  and  the  re-organisa- 
tion of  the  force  began  at  once.  A  new  division  was  formed  (the  9th)  from 
the"  Highland  Brigade,  and  a  brigade  newly  formed  in  South  Africa  (the  19th). 
The  Gth  Division  had  been  sent  to  Naauwpoort  to  assist  in  General  French's 
operations  immediately  on  disembarkation,  and  when  the  greater  part  of  this 
division  was  ordered  round  to  the  western  line,  the  12th  Brigade  was  left 
behind  at  Naauwport,  and  its  place  in  the  division  taken  by  a  second  new 
brigade,  the  18th,  also  formed  in  South  Africa. 

Medical  units  had  to  be  found  for  these  two  new  brigades,  the  18th  and 
ISth,  as  time  would  not  allow  of  their  supply  from  England.  Only  the 
skeleton  of  one  bearer  company,  the  17th,  had  arrived  in  addition  to  the  field 
units  detailed  for  the  divisions  formed  in  England,  and  its  equipment  had 
been  used  to  replace  that  of  No.  11  Bearer  Company,  which  had  been  lost  in 
the  wreck  of  the  transport  "  Ismore."  Fortunately,  there  was  no  lack  of 
equipment  in  the  country,  while  the  increase  of  the  Cape  Medical  Staff 
Corps,  which  had  been  steadily  maintained,  provided  some  of  the  necessary 
personnel. 

The  18th  Brigade  received  No.  1  Section  of  the  Cape  Field  Hospital  to 
act  as  a  bearer  company,  and  the  19th  Brigade  was  furnished  with  a  similar 
unit  formed  by  the  Cape  Medical  Staff  Corps.  But  the  only  way  of  meeting 
the  demands  for  field  hospitals  was  by  taking  the  divisional  hospitals  of  the 
&th  and  7th  Divisions  for  the  18th  and  19th  Brigades  respectively.  The 
result  of  this,  the  only  possible  arrangement,  was  that  the  Gth,  7th,  and 
9th  Divisions  were  without  their  divisional  field  hospitals,  while,  as  will  be 
seen,  the  utility  of  the  units  that  were  provided  was  considerably  impaired  by 
the  unavoidable  reduction  of  their  transport. 

While  these  new  brigades  and  a  new  division  were  being  formed,  six  new 
regiments  of  mounted  infantry  were  also  raised  from  the  mounted  infantry 
companies  of  various  regiments  in  South  Africa,  and,  with  two  which  had 
landed  with  the  Army  Corps,  were  formed  into  two  brigades.  After  Paarde- 
berg,  the  number  of  the  brigades  of  mounted  infantry  was  increased  to  ^^bur. 
Medical  Ofiicers  had  to  be  found  for  these,  while  the  first  section  of  the  New 
South  W ales  Ambulance  (a  light,  well-formed  unit  combining  the  functions  of 
a  field  hospital  with  those  of  a  bearer  company)  was  divided  into  two,  and 
one  half  sent  with  each  brigade.  These,  however,  were  only  able  to  join 
their  brigades  after  Paardeberg,  and  till  then  the  casualties  were  dealt  with 
by  the  various  hospitals  of  the  force. 

A  colonial  division,  under  General  Brabant,  was  formed  from  regiments 
of  the  colonial  forces  with,  in  addition,  various  newly-raised  corps  of  South 
Africa  and  oversea  colonials.  Many  of  these  had  their  own  regimental 
medical  arrangements  which  supplied  all  that  was  necessary  at  that  date, 
while  Lieut. -Colonel  Hartley,  V.C.,  of  the  Cape  Mounted  Rifles,  was 
appointed  Principal  Medical  Ofiicer  of  the  division. 

The  original  scale  of  transport  for  the  medical  units,  as  authorised  by  the 
"  Organisation  and  Details  of  Transport "  (Cape  Town,  1899),  was  as  follows  : — 


Bearer  company — Water  cart  ...  ...  ...  ...  1 

Buckwagons  ...  ...  ...  ...  2 

■  Ambulances  ...  .  .  ...  ...  10 

Ox  cart    ...  ...  ...  ...  ...  1 

Field  hospital  (corps  troops  and  brigades) — 

Water  carts  ...  ...  ...  ...  2 

Scotch  cart  ...  ...  ...  ...  1 

Buckwagons  ...  ...  ...  ...  4 

Ox  cart   ...  ...  ...  ...  ...  1 


The  divisional  field  hospital  to  have  one  water  cart  less,  and  one  additional 
buckwagon. 

■  The  loads  of  these  vehicles  are: — Scotch  or  ox  cart,  1,500  lbs.;  buck- 
wagon,  3,000  lbs.    Ten  per  cent,  of  spare  mules  were  authorised. 

It  is  specifically  noted  that  "  all  units  will  draw  and  organise  their  own 
regimental  transport." 
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Up  to  this  time  the  medical  units  were  in  possession  of  their  transport 
according  to  this  scale ;  but  by  Army  Order  No.  4,  dated  at  Cape  Town, 
January  24th,  1900,  "with  certain  exceptions,"  all  regimental  transport  was 
withdrawn  and  became  general  transport.  These  exceptions  were  detailed  in 
Army  Order  No.  2,  of  January  29th  : — "  The  following  vehicles  only  will 
remain  with  units ;  all  others  will  be  available  as  general  transport": — 

Bearer  company — Water  carts       ...        ...        ...        ...  2 

Ambulances       ...        ...        ...       ...  2 

Field  hospitals — Water  carts  ...        ...        ...        ...  2 

All  these  were  to  be  muled  by  the  Transport  Department. 

By  the  "  Scale  of  Equipment  and  Transport  "  (authority  C.  of  S.,  telegram 
No.  M.87,  dated  Driefontein,  O.F.S.,  11.3.00),  the  transport  allowed  for 
technical  units  is  shown  as  follows  ; — 

Bearer  company — Mule  wagon       ...        ...        ...        ...  1 

Scotch  cart        ...        ...        ...        ...  1 

Field  hospital — Mule  wagons         ...        ...        ...        ...  2 

This  is  the  scale  with  which  the  medical  units  left  the  western  line ; 
that  is,  the  bearer  companies  had  their  ambulances  reduced  to  one-fifth,  their 
transport  to  three-fifths  of  the  original  scale,  while  the  field  hospitals  lost 
three-fifths  of  their  transport. 

It  was  not  expected  that  the  necessity  for  this  reduction  would  continue 
so  long  as  proved  to  be  the  case.  Such  an  important  alteration  was,  of  course, 
the  outcome  of  urgent  military  necessity,  and  the  best  arrangements  possible 
under  the  circumstances  had  to  be  made.  But  the  result  was  a  cutting  down 
of  the  stores  and  equipment  to  the  bare  minimum  necessary  to  maintain  these 
units  as  efficient  entities  ;  their  utility  was  undoubtedly  impaired  during  the 
subsequent  operations,  and  on  their  arrival  at  Bloemfontein  they  had  only  a 
reduced  equipment  to  carry  on  their  work  with,  and  little  was  to  be  obtained 
in  that  town  to  supplement  this. 

The  position  at  the  end  of  January  as  regards  the  medical  arrangements 
on  the  western  line  was  a  difficult  one.  The  great  body  of  the  force  was 
concentrating  there,  but  it  was  evident  that  with  the  relief  of  Kimberley  this 
massing  of  troops  would  cease,  while  Kimberley  itself  was  the  most  suitable 
place  in  which  to  place  the  general  hospital  which  would  be  necessary  on  that 
line  should  the  operations  be  prolonged  in  that  area. 

A  general  hospital  is  not  a  unit  to  be  too  lightly  disposed  of ;  its 
equipment  is  bulky,  and  makes  a  serious  difference  on  a  congested  single  line 
of  railway  ;  its  erection  and  preparation  take  some  time,  and  in  the  event  of 
its  having  to  be  moved  at  a  later  date,  it  becomes  useless  for  some  considerable 
time.  Further,  it  must  be  placed  on  a  site  where  supplies  can  be  obtained 
without  much  difficulty.  Hence  the  question  of  the  location  of  a  general 
liospital  can  only  be  decided  after  a  careful  consideration  of  the  present  and 
future  possibilities.  The  choice  in  this  instance  was  between  De  Aar  and 
Orange  River.  Neither  of  these  were  good  sites,  where  it  would  be  possible 
to  retain  a  general  hospital  after  the  concentration  had  ceased.  At  De  Aar, 
as  has  been  stated,  the  space  available  within  the  defences  was  insufficient ; 
Orange  River,  from  its  position,  could  only  be  of  importance  for  a  brief  period. 
The  only  alternative  was  to  extend  the  stationary  hospitals  at  De  Aar 
and  Orange  River  and  the  temporary  hospital  at  Modder  River,  while  the 
evacuation  of  sick  was  rapidly  effected  by  the  hospital  trains. 

Wisdom  after  the  event  is  always  easy,  and  if  it  had  been  suspected  that 
so  long  a  delay  as  did  occur  at  Paardeberg  and  Osfontein  was  probable,  and 
that  the  number  of  casualties  would  be  as  large  as  actually  happened,  probably 
this  knowledge  would  have  turned  the  scale.  But  as  matters  stood,  this 
information  was  not  available. 

The  same  conditions  obtained  in  lesser  degree  at  Sterkstroom  and  Arundel. 
Neither  of  these  places  was  likely  to  be  of  more  than  temporary  importance, 
nor  did  the  event  in  these  instances  falsify  the  prediction.  Naauwpoort,  as  an 
important  railway  junction,  was  somewhat  different,  hence  a  stationary 
hospital  was  established  here,  followed  later  by  a  general  hospital  (No.  6), 
which  remained  till  the  occupation  of  Johannesburg. 


25 


For  these  reasons  the  poh'cy-  of  mainiaining  sufficient  temporary 
accommodation  at  Modder  River,  with  a  small  hospital  at  Enslin,  a  more 
elaborate  temporary  hospital  at  Orange  River,  and  an  increase  of  the 
accommodation  at  De  Aar,  was  a  necessary  arrangement,  alid  in  the  end 
justified  by  results,  while  the  temporary  hospital  at  Sterkstroom,  with  the 
establish^ment  of  No.  2  Stationary  Hospital  and  the  hospital  ship  "  Trojan"  at 
East  London  provided  for  the  troops  in  that  district. 

J.— Advaxce  to  Kemberley  and  Bloemfontein. 

In  the  end  of  January,  Lord  Methuen's  force  remained  in  front  of  the 
Magersfontein  lines,  and  the  larger  force  which  concentrated  on  the  line 
between  Orange  River  and  Modder  River  consisted  of  the  Cavalry  Division, 
and  the  6th,  7th,  and  9th  Divisions,  with  the  usual  additional  troops.  The 
medical  arrangements  for  this  force  were  as  follows  : — 

P.M.O.  with  headquarters— Colonel  W.  F.  Stev  enson. 
Secretary — Lieut.  -  Colonel  G.  H.  Sylvester. 

Cavalry  Division — 

P. M.O.— Lieut, -Colonel  W.  Donovan. 

1st  Brigade- 
Bearer  Company  (half  No.  11)— Major  A.  B.  Cottell. 
Field  Hospital  (half  No.  11)— Major  D.  L.  Ln-ine. 

2tid  Brigade — 

Bearer  Company  (No.  12  Co.) — ^Major  E.  North. 
Field  Hospital  (No.  6)--Major  T.  W.  O'H.  Hamilton. 

3l'd  Brigade- 
Bearer  Company  (half  No.  ll) — Major  H.  C.  Thurston. 
Field  Hospital  (half  No.  11)— Major  A.  E.  Tate. 

Mounted  Infantry  Division — 

New  South  Wales  Ambulance — Major  Fiaschi. 

6tb  Division — - 

P.M.O. —Lieut.-Colonel  W.  L.  Gubbhis. 

13th  Brigade- 
Bearer  Company  (No.  16) — Major  J.  R,  Fayle. 
Field  Hospital  (No.  18  Co.)— Major  R.  E.  Molesworth. 

18th  Brigade- 
Bearer  Company  (No.  1  Section,  Cape  Field  Hospital) —Major  H.  P. 
Birch. 

Field  Hospital  ((.'th  Di  visional) — IMajor  R.  W.  Ford. 

7th  Division — • 

P.M.O. -Lieut.-Colonel  J.  A.  Gormley. 

14tli  Brigade — 

Bearer  Company  (No.  7) — Major  C.  E.  Faunce. 
Field  Hospital  (No.  19)— Major  D.  F.  Franklin. 

15th  Brigade — 

Bearer  Company  (No.  19) — Major  L.  R.  Colledge. 
Field  Hospital  (5th  Divisional) — Major  G.  Wilson. 

9th  Division — 

P.M.O.— Lieut.-Colonel  J.  C.  Dorman. 

Highland  Brigade  — 

Bearer  Company  (Cape  Medical  Staff  Corps) — Captain  J.  J.  Bro^\^nlee. 
Field  Hospital  (No.  3  Company) —Major  H.  W.  Murray. 

19th  Brigade- 
Bearer  Company  (Cape  Field  Hospital) — Major  .1.  H.  Green  way. 
Field  Hospital  (7th  Divisional)— Major  R,  H.  S.  Sawver. 
(3959)  ^     D  " 
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Prior  to  the  advance  the  troops  were  spread  out  along  the  railway  line, 
using  Modder  River,  Enslin,  and  Graspan  as  points  of  departure,  from  which 
the  whole  force  arrived  on  the  11th,  12th,  and  13th  at  E-amdam.  The  ohject 
for  which  this  concentration  had  taken  place  was  kept  secret,  and  in  the 
cavalry  division  orders  were  issued  to  prepare  for  an  expedition  of  about  five 
days,  a  purpose  which  was  changed  by  the  course  of  events. 

The  cavalry  division  was  the  first  to  enter  the  Free  State ;  leaving 
Modder  River  in  the  early  morning  of  February  11th,  it  reached  Ramdatn  in 
the  forenoon  (28  miles),  and  on  the  following  day  marched  at  2  a.m.  in  three 
columns  (having  the  field  hospitals  and  ambulan3es  three  miles  in  rear  of  the 
centre  column  with  the  ammunition  column)  to  De  Kiel's  Drift  (12  miles),  which 
was  reached  soon  after  noon.  Part  of  the  division  was  engaged  during  the  day, 
but  there  were  few  casualties.  Later  in  the  day  the  7th  Division  also  arrived 
at  De  Kiel's  Drift,  but  the  supply  column  did  not  come  in  till  the  following 
day,  the  13th.  On  this  date  the  cavalry  division  marched  and  occupied  Klip 
and  Rondavel  Drifts,  after  some  opposition,  but  with  a  very  small  number  ol 
casualties.  The  division  remained  here  till  the  morning  of  the  15th,  when  the 
6th  Division  marched  in,  and  the  cavalry,  marching  at  9.30  a.m.,  after 
considerable  opposition,  resulting,  however,  in  comparatively  few  casualties, 
entered  Kimberley  in  the  evening. 

On  the  16th  two  brigades  of  cavalry  were  actively  engaged  to  the  north- 
east of  Kimberley,  with  about  30  casualties,  a  long  and  hot  day,  while  the 
same  evening  the  remaining  brigade,  with  an  additional  regiment  was  ordered 
off  to  intercept  Cronje,  arriving  at  Koodoesrand  Drift  about  11  a.m.,  in  time 
to  accomplish  this.  The  remaining  brigades  rejoined  on  the  19th  and  22nd, 
when  the  division  was  again  complete  in  the  vicinity  of  Paardeburg. 

In  the  relief  of  Kimberley  the  cavalry  division  had  marched  100  miles  in 
four  days  over  an  arid  country  in  very  hot  weather.  Supplies  were  not 
always  available  :  the  1st  Brigade  transport  was  deficient  from  the  15th  to  the 
23rd,  and  for  11  days  the  men  had  no  blankets,  but  only  their  cloaks. 

This  involved  very  heavy  demands  on  the  endurance  of  the  N.C.  Officers 
and  men  of  the  field  units  with  the  cavalry  division,  who,  although  unmounted, 
and  having  to  handle  the  ambulance  and  transport  wagons  when  crossing  the 
numerous  dongas  and  drifts,  kept  well  up  with  their  columns,  and  met  all  the 
difficulties  in  the  most  willing  spirit.  The  medical  units,  but  more  particularly 
the  bearer  companies,  were  very  heavily  tried  during  these  marches.  The 
division  covered  a  front  of  from  8  to  10  miles,  and  casualties  had  to  be 
collected  from  both  flanks.  Even  with  the  full  number  of  ambulances  this 
would  have  been  a  difiicult  task  ;  with  the  number  reduced  to  one-fifth  it 
became  all  but  impossible. 

The  7th  Division  reached  Ramdam  on  the  11th,  and  relieved  the  cavalry 
division  at  De  Kiel's  Drift  on  the  12th,  from  which  the  division  marched  to 
Wegdraai  on  the  15th,  while  from  there  the  14th  Brigade  went  to  Waterval 
Drift  after  the  attack  on  the  convoy  there,  but  returned  almost  at  once  to 
to  Wegdraai.  Meanwhile  the  15th  Brigade  had  occupied  Jacobsdal  on  the 
15th,  after  some  opposition,  and  found  there  a  well-established  Boer  hospital 
under  the  German  Red  Cross  Ambulance.  In  this  were  some  of  our  wounded, 
and  it  is  important  to  note  that  two  churches  in  the  town  were  full  of  Boers 
suffering  from  enteric  fever.  The  14th  Brigade  followed  them  to  Jacobsdal  on 
the  17th. 

The  6th  Division  were  a  day  later  in  entering  the  Free  State.  From 
Ramdam,  on  the  12th,  the  division  marched  by  Waterval  and  Wegdraai  to  set 
free  the  cavalry  division  at  Klip  Drift  on  the  15th,  for  the  dash  into  Kimberley. 
From  this  place  the  13th  Brigade  started  in  pursuit  of  Cronje  on  the  16th,  and 
the  division,  reuniting  at  Brandvallei  Drift  on  the  17th,  marched  at  5  p.m., 
and  were  in  action  at  Paardeberg  in  the  moining  of  the  18th. 

The  9th  Division  followed  practically  the  same  route  as  the  6th  Division, 
but  one  day  later.  From  Wegdraai,  where  the  division  arrived  on  the  15th, 
the  19th  Brigade  marched  into  Jacobsdal  on  the  16th,  but  at  9.30  p.m.  on  the 
same  date  it  marched  again  for  Klip  Drift,  arriving  there  at  4.30  a.ra,  on  the 
17th.  Leaving  Klip  Drift  again  at  4,80  p.m.  it  arrived  at  Klip  Kraal  Drift  at 
7  p.m.,  and  marching  again  at  10.30  p.m.  arrived  at  Paardeberg  about  6  a.m. 
to  take  part  in  the  action. 

The  Highland  Brigade  remained  at  Wegdraai  till  the  evening  of  the 
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16tli,  when  they  marched  at  11  p.m.,  and  arrived  at  Klip  Kraal  Drift  in  the 
early  morning  of  the  l7th.  Leaving  this  at  5  p.m.,  they  arrived  near  Paarde- 
berg  at  11  p.m.,  and  v^ent  into  action  early  in  the  morning  of  the  18th. 

The  14th  Brigade,  leaving  Jacobsdal  on  the  18th,  marched  to  Klip  Drift, 
leaving  there  about  11  p.m.  they  arrived  at  Klip  Kraal  Drift  about  6  a.m.  on 
the  IDth,  and  marching  again  at  9.30  a.m.  reached  Paardelierg  about  3  p.m. 

The  conditions  during  these  operations  were  trying;  there  was  a  good 
deal  of  night  marching,  the  country  was  almost  w^aterless,  and  the  weather 
extremely  hot,  especially  on  the  12th  and  13th,  when  the  13th  and  1.5th 
Brigades  suffered  considerably.  On  the  12th,  Major  Wilson,  commanding  the 
1.5th  Brigade  Field  Hospital,  found  it  necessary  to  pitch  some  tents  (about 
1  p.m.  and  about  five  miles  from  De  Kiel's  Drift)  for  the  protection  and 
succour  of  some  130  men  of  various  corps,  who  had  fallen  out  from  the  effects 
of  heat.  Many  of  these  were  able  to  proceed  by  5  p.m.,  and  most  of  the 
remainder  were  sent  on  by  ox  wagon  the  same  evening,  while  the  hospital 
rejoined  the  brigade  next  morning.  On  the  13th,  the  13th  Brigade  had  a 
similar  experience  on  the  march  from  Ramdam  to  Waterval,  a  long  hot  march 
with  no  water  till  within  three  miles  from  camp.  By  8  p.m.  there  were 
43  cases  in  hospital,  who  were  unable  to  proceed ;  these  were  left  behind  in 
tents  under  charge  of  a  small  party  of  the  Royal  Army  Medical  Corps,  and 
later  were  sent  in  to  Enslin  on  empty  supply  wagons.  None  of  the  cases 
referred  to  proved  fatal. 

The  6th  Division  were  severely  tried  on  the  forced  march  from  Waterval 
to  Klip  Drift.  Leaving  Waterval  on  the  13th,  the  division  reached  Wegdraai 
(12  miles)  at  1  a.m.  on  the  14th,  marching  from  Wegdraai  again  at  5.30  p.m., 
and  arriving  at  Klip  Drift  (11  miles)  about  1  a.m.  on  the  15th.  On  the  16th, 
the  13th  Brigade,  in  pursuit  of  Cronje,  was  marching  and  fighting  for  over 
15  hours,  and  having  out-paced  its  supply  wagons,  the  men  had  to  depend  on 
what  they  carried. 

During  these  marches,  a  systematic  evacuation  of  sick  and  such  wounded 
as  were  able  to  travel  was  kept  up.  Small  rest  liospitals  were  estabhshed  for 
a  few  days  as  opportunity  offered  in  houses,  if  these  were  conveniently 
situated,  otherwise  in  tents,  and  from  these  convoys  were  sent  back,  utilising 
empty  supply  wagons,  to  Enslin  and  Modder  River  via  Jacobsdal.  One  of 
these  hospitals  (at  Klip  Drift)  was  kept  open  for  some  weeks.  To  this  place  a 
section  of  the  Guards  Brigade  Field  Hospital  was  sent  on  February  18th  to 
supplement  the  original  small  hospital,  and  the  whole  field  hospital  joined 
there  on  the  21st,  where  it  remained  till  the  brigade  moved  off  on  March  5th. 

On  the  15th,  170  wagons  with  150,000  men's  rations  and  500  slaughter  cattle 
were  lost  at  Waterval  Drift,  partially  replaced  by  a  convoy  of  100  wagons  which 
arrived  at  Jacobsdal  on  the  16th.  But  this  did  not  compensate  for  the 
unexpected  diminution  of  the  reserve  supply.  The  cavalry  and  6th  Divisions 
were  at  this  time  falling  short  of  supplies,  and  the  whole  force  suffered  from 
the  unavoidable  cutting  down  of  the  grocery  and  bread  ration.  Till  the  end 
of  February  only  half  rations  of  these  articles  were  issued,  and  from  that  date 
till  the  entry  into  Bloemfontein  only  three-quarter  rations.  The  meat  ration 
was,  however,  increased,  so  that  it  was  the  lack  of  farinaceous  food  that  was 
really  felt. 

These  three  factors,  excessive  exertion,  reduction  of  food,  and  a  scanty 
and  impure  water  supply  are  most  important  in  relation  to  the  conditions 
affecting  the  health  of  the  troops  at  Paardeberg  and  afterwards. 

The  greater  part  of  the  work  of  the  field  units  during  the  operations 
preceding  the  investment  at  Paardeberg,  consisted  in  looking  after  sick  in 
comparatively  small  numbers,  with  a  large  proportion  of  men  footsore  or 
exhausted  by  the  hardships  of  the  march.  Many  of  these  would  not  have 
been  lost  to  the  force  if  it  had  been  possible  to  carry  them  for  a  few  days,  but 
the  reduced  ambulance  transport  was  barely  sufficient  for  the  sick.  The 
cavalry  division  handed  over  some  sick  to  the  7th  Division  at  Ramdam,  and 
again  at  De  Kiel's  Drift,  where  a  small  rest  hospital  had  been  established. 
On  the  15th  the  cavalry  division  ambulances  were  overloaded  with  the 
casualties  which  had  occurred  during  the  day,  the  mules  were  exhausted 
with  their  exertions  in  consequence  of  this  overloading,  and  of  the  distances 
that  had  to  be  covered  in  collecting  them,  The  medical  units,  therefore, 
remained  with  the  2nd  Brigade  at  Alexandersfontein,  and  when  the  1st  and 
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3rd  Brigades  advanced  towards  Dronfield  on  the  following  day,  ambulances 
were  only  obtained  for  tbem  from  Kimberley  after  some  delay.  On  the  I7tb, 
the  2nd  Cavalry  Brigade  units  went  with  their  brigade  to  Koodoesrand  Drift, 
while  those  of  the  1st  and  3rd  accompanied  their  respective  brigades  a  few 
days  later,  Vv^hen  the  three  brigades  were  situated  near  Koodoesrand  Drift,  the 
1st  on  the  right,  and  the  2nd  and  3rd  on  the  left  bank  of  the  river. 

The  7th  Division  units  had  only  a  few  casualties,  but  more  sick  and 
exhausted  men  to  deal  with,  till  the  16th,  on  which  date  they  established  a 
temporary  hospital  in  a  good  house  at  Klip  Drift,  receiving  a  considerable 
number  of  wounded.  On  this  date  the  13th  Brigade  Bearer  Company 
(Major  R.  J.  Fayle)  took  part  in  the  pursuit  of  Cronje.  In  the  early  stage 
some  28  casualties  were  dealt  with,  and  as  it  was  impossible  to  remove  them 
at  once  to  Klip  Drift  owing  to  the  want  of  ambulances,  they  werii  accom- 
modated in  the  operating  tent,  which  was  pitched  in  a  donga,  in  charge  of 
Lieutenant  Rattray,  R.A. M.C.,  and  a  sufficient  staff.  The  remainder  of  the 
company  proceeded  with  the  brigade  for  about  three  miles  further,  where  a 
dressing  station  was  formed  in  some  farm  buildings  close  to  the  firing  line. 
The  wounded  from  the  donga  were  sent  back  on  empty  supply  wagons,  and 
next  day  those  in  the  farm  were  handed  over  to  the  field  hospital.  The  bearer 
company  had  by  this  delay  with  the  wounded  lost  touch  with  the  brigade, 
but  after  a  short  halt  during  the  night  overtook  the  brigade  just  moving  into 
action  at  Paardeberg. 

The  right  half  of  the 'l 3th  Brigade  Field  Hospital  (Major  R.  E.  Moles- 
worth)  went  out  in  rear  of  the  brigade  on  the  1  Gth  in  pursuit  of  Cronje. 
Durijig  that  evening  and  the  next  day  (17th)  the  left  half  received 
76  wounded  from  the  fight.  These  were  sent  back  in  supply  wagons  in  charge 
of  a  party  from  the  hospital  to  Klip  Drift.  The  left  half  joined  the  right  during 
the  day,  and  the  whole  moved  on  again  after  its  brigade,  now  some  24  hours 
ahead.  After  halting  for  an  hour  during  the  night,  the  hospital  arrived  at 
Paardeberg  about  11  a.m.,  while  the  action  was  in  progress. 

The  experiences  of  the  13th  and  15th  Brigade  Field  Hospitals  with  cases 
of  heat  exhaustion  have  already  been  referred  to  in  detail.  The  15th  Brigade 
Field  Hospital  dealt  with  a  few  casualties  at  Jacobsdal  on  the  15th,  where 
they  remained  with  the  brigade  till  the  beginning  of  March,  looking  after  the 
local  sick,  and  passing  on  convoys  from  Klip  Drift  and  Paardeberg  to  Modder 
River. 

The  14th  Brigade  units  accompanied  their  brigade  to  Paardeberg. 

As  regards  the  9th  Division,  the  19th  Brigade  Field  Hospital  reaching 
Klip  Drift  at  5  a.m,  in  the  morning  (17th),  after  marching  from  Jacobsdal,  was 
occupied  all  day  with  some  150  wounded  sent  in  from  the  6th  Division.  The 
brigade  marched  off  in  the  afternoon  for  Paardeberg,  and  the  hospital  followed 
later,  and  caught  up  the  brigade  at  Paardeberg  on  the  18th.  The  wounded 
were  left  behind  at  Klip  Drift  in  charge  of  Major  Raymond,  R.A.M.C. 

The  field  units  tended  to  lag  behind  their  brigades,  owing  to  the  deficiency 
of  transj)ort  and  the  consequent  difficulty  of  dealing  with  the  sick  and 
wounded,  but  all  joined  their  brigades  at  Paardeberg,  though  some  did  not 
arrive  till  after  the  action  had  commenced. 

There  the  units,  speaking  generally,  at  first  followed  their  brigades,  but 
later  in  the  day,  owing  to  the  occupation  of  Kitchener's  Kopje  by  the  enemy, 
their  position  had  to  be  changed,  and  they  came  eventually  to  be  placed  along 
the  left  bank  of  the  river  ;  the  19th  Brigade  Field  Hospital  to  the  extreme 
left  occupied  a  farmhouse  close  to  the  main  drift. 

The  dressing  station  of  the  13th  Brigade  Bearer  Company,  behind  the 
left  of  the  line,  was  practically  under  fire  the  whole  day,  as  otherwise  it  would 
have  been  impossible  to  deal  at  once  with  the  wounded.  When  the  medical 
units,  owing  to  the  occupation  of  Kitchener's  Kopje,  had  to  evacuate  their 
position,  the  change  was  made  slowly  and  with  difficulty  on  account  of  the 
small  number  of  ambulances  available.  Many  of  the  wounded  were  carried  on 
hand  seats  as  well  as  on  stretchers,  and  some  stragglers  of  various  corps  were 
impressed  for  this  purpose.  But  even  Avith  this  assistance,  five  seriously 
wounded  men  could  not  be  removed  till  sunset,  until  which  time  they  were 
compelled  to  remain  under  fire. 

The  13th  Brigade  Field  Hospital  was  pitched  about  a  quarter  of  a  mile 
behind  the  dressing  station  of  the  brigade,  and  by  about  2.30  p.m.,  when  about 


29 


1.50  cases  had  been  received,  a  series  of  shots  from  the  enemy's  pom-pom  (and 
rifle  fire)  fell  into  the  camp.  Some  of  the  patients  left  the  hospital,  the 
remainder  were  removed  to  a  fresh  site  about  a  mile  aT\-ay,  when  the  hospital 
stafi"  rettirned  to  bring  off  the  tents  and  equipment.  When  these  were 
brought  in  it  was  found  necessarv  to  move  the  hospital  again  some  three- 
quarters  of  a  mile  further  back  to  the  top  of  a  low  llat  hill.  This  movement 
began  at  sundown,  and  owing  to  the  ariival  of  fresh  cases  from  the  advanced 
position,  had  to  be  continued  all  night.  On  the  morning  of  the  IQtli  there 
were  200  cases  in  hospital,  and  again  the  hospital  had  to  be  moved,  this  time 
to  the  river  bank,  where  the  worst  cases  were  accommodated  in  tents,  the 
others  bivouacked  tinder  the  adjacent  trees,  where  they  were  protected  by 
shelters  made  of  tent  flies  and  wagon  covers.  By  the  20th  there  were  249 
wounded  and  109  sick  under  treatment,  and  on  the  following  day  the  first  of 
a  series  of  convoys  left  for  Jacobsdal.  The  hospital  remained  on  this  site  till 
the  division  moved  to  Osfontein. 

The  18th  Brigade  Bearer  Company,  under  Major  H.  P.  Birch,  was  pushed 
up  to  the  right  and  left  of  its  briq-ade  where  it  vras  tmder  fire  for  some  time. 

The  18th  Brigade  Field  Hospital  (Major  E.  W.  Ford)  accompanied  its 
brio-ade.  arrivinof  at  Paardebero-  on  the  mornino'  of  the  ISth.  when  it  was 
immediately  pitched  close  to  Kitchener's  Kopje,  about  2i  miles  from  the 
enemy,  and  made  ready  for  the  reception  of  the  wotmded.  These  came  in  in 
large  numbers.  About  4  p.m.  the  hospital  (like  the  others)  had  to  be  moved 
as  it  was  under  fire.  The  wounded  were  removed  about  three  miles  further 
back,  but  the  tents  had  to  be  abandoned  till  next  morning,  when  the  hospital 
was  pitched  on  the  bank  o£  the  river,  where  it  remained  till  the  brigade  left 
Paardeberg. 

These  two  field  liospitals  of  the  6th  Division  received  IS  Officers  and 
277  N.C.  Officers  and  men  wounded  from  this  action,  besides  sick. 

The  Highland  Brigade  Field  Hos^oital  (Major  H.  W.  Murray)  was 
established  in  a  clitmp  of  trees  on  the  river  bank  about  a  mile  above  the 
farmhouse  occupied  by  the  19th  Brigade  Field  Hospital,  and  close  to  the 
fighting  line.  Here  they  received  dtiring  the  day  some  2 SO  wounded  from 
that  port  of  the  field. 

The  19th  Brigade  Field  Hospital  (Major  E.  H.  S.  Sawyer)  after  marching 
all  night  on  the  16th  and  17th,  reached  Paardeberg  at  6  a.m.  on  the  ISth, 
and  established  itself  in  an  empty  farmhotise  near  the  drift  and  some  50  yards 
from  the  river.  Here  a  portion  of  the  personnel  had  to  be  detached  to  assist 
the  bearer  company.  Dtnung  the  night  of  the  18th,  and  early  morning  of  the 
19th,  232  wounded  were  admitted,  all  of  whom  were  dressed  by  6  a.m.  on  the 
19th.  The  hotise  accommodated  some  50  wounded,  the  remainder  were  put 
in  tents  and  under  shelters  made  from  wag-on  covers. 

The  14th  Brigade  with  its  medical  imits  did  not  arrive  on  the  scene  till 
the  19th. 

When  the  19th  Brio-ade  crossed  the  river  about  noon  on  the  ISth  the 
arabtdances  were  unable  to  get  across,  and  consequently  the  wotmded  had  to 
be  carried  back  by  hand  and  ferried  across  in  a  small  pontoon.  In  the  earlier 
part  of  the  day,  before  the  position  of  the  medical  units  had  been  changed, 
there  was  ditfictdty  about  water.  The  river  was  the  main  sotirce  of  supplv, 
and  for  obvious  reasons,  it  was  not  easily  reached.  Both  water  carts  of  the 
18th  Brigade  Field  Hospital  were  taken  by  the  enemy. 

In  this  action  of  February  18th  there  were  over  1,200  casualties  and, 
owing  to  the  ntimbers  admitted  to  hospital,  there  was  great  dilfictdtv  in 
providing  the  sick  and  wounded  with  blankets  and  waterproof  sheets.  Only 
100  of  each  (weighing  790  pounds)  are  inclttded  in  the  eqtnpment  of  a  field 
hospital,  and  it  was  of  course  impossible  that  the  men  shotdcl  bring  their  own 
with  them  to  the  hospital,  nor  was  it  possible  at  th?  time  to  commutucate 
with  their  Commanding  Oflicers  with  a  view  of  having  them  sent  tip.  Later 
during  the  investment  this  difiiculty  was  accentuated  :  blankets  and  gxound 
sheets  had  to  be  sent  away  with  the  men  sent  down  by  convoy,  so  that  there 
was  a  constant  depletion  of  the  hospital  stores.  To  meet  this  the  blankets 
and  greatcoats  of  the  N.C.  Ofiicers  and  men  of  the  Eoyal  Army  Medical 
Corps  were  given  up.  and  in  addition  blankets  were  requisitioned  from  the 
mounted  infantry  who  had  an  extra  one.  Much  trouble  was  experienced  in 
getting  back  the  blankets  lent  in  this  way,  and  about  half  were  never  returned. 
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There  was  also  a  very  great  deficiency  in  tents  for  the  cases.  When  the 
transport  was  cat  down  the  number  of  tents  carried  had  also  to  be  diminished, 
while  the  actual  numbers  treated  were  far  above  those  for  whom  the  equip- 
ment of  a  field  hospital  is  designed.  The  deficiency  was  met  in  some  degree 
by  making  shelters  out  of  tent  flies,  wagon  sails,  tarpaulins,  and  the  like  ; 
some  temporary  shelters  were  also  erected  by  the  Royal  Engineers.  But  a 
large  number  of  the  slighter  cases  had  to  bivouac  under  the  shade  of  the  trees 
on  the  river  bank.  Fortunately  the  weather  was  warm  though  there  was  a 
good  deal  of  rain  with  thunderstorms  during  the  investment. 

The  excessive  numbers  also  caused  a  difficulty  about  the  rations, 
especially  at  first,  as  no  reserve  for  so  great  a  number  was  on  hand,  while 
the  regiments  to  which  the  patients  belonged  were  some  distance  away,  and 
the  Supply  Park  had  no  extra  rations  to  issue.  On  the  19th  and  20th  the 
13th  Brigade  Field  Hospital  only  obtained  rations  for  about  half  their  cases 
from  the  Supply  Park,  but  on  the  latter  date  some  rations  were  also  obtain- 
able from  the  Army  Service  Corps,  and  from  that  date  no  further  difficulty 
occurred. 

On  the  19th  the  13th  Brigade  had  five  killed  and  21  wounded,  but  with 
this  exception  between  the  18th  and  the  26th  there  were  few  casualties. 
One  man  of  the  Gloucester  Regiment  was  killed  and  five  injured  by  lightning 
on  the  21st.  On  the  25th,  owing  to  heavy  rain,  the  drift  became  impassable, 
and  communication  between  the  north  and  south  banks  was  cut  ofl",  except  by 
ferry. 

Prior  to  the  attack  on  the  night  of  the  26th  it  was  arranged  for  one  ot 
the  bearer  companies  (Cape  Medical  Staff  Corps)  of  the  9th  Division  to  cross 
to  the  north  side  to  bring  the  wounded  in  the  attack  on  the  laager  to  the 
pontoon  ferry,  where  ambulances  were  collected  to  carry  them  to  the  field 
hospitals.  The  attack  took  place  before  dawn  on  the  27th;  the  wounded, 
some  28  in  number,  were  brought  slowly  along  the  river  bank  (so  as  to  be 
under  coVer)  by  the  bearer  company,  and  were  all  in  hospital  (most  in  that  of 
the  New  South  Wales  Ambulance)  by  8  a.m. 

Following  this,  during  the  forenoon  the  unpleasant  duty  of  removing  the 
sick  and  wounded  (160)  from  the  Boer  laager  devolved  on  the  units  of  the 
6th  Division  ;  this  operation  took  some  four  hours.  Many  of  the  wounded 
had  received  their  injuries  in  the  engagement  of  the  18th,  and  had  received  no 
attention  since ;  naturally  they  were  in  a  terrible  condition.  These  cases 
were  carried  fo  the  drift  by  a  party  of  some  200  men  of  two  regiments,  taken 
across  the'  drift  by  the  bearer  companies,  and  thence  removed  by  ambulance 
to  the  shade  of  some  trees  a  mile  away,  where  they  were  put  in  the  charge 
of  two  doctors  of  the  Boer  ambulance,  to  whom  medical  and  other  stores 
were  given  from  the  field  hospitals.  The  following  day  the  remainder  of  the 
Boer -ambulance  arrived  from  Jacobsdal  with  complete  equipment,  and  took 
over  these  cases. 

It  should  be  noted  here  that  among  the  cases  removed  from  the  laager 
were  at  least  10  well  marked  cases  of  enteric  fever;  further,  that  among  the 
prisoners  captured  on  this  date  and  sent  to  Simonstown  a  severe  epidemic  of 
enteric  fever  broke  out,  beginning  in  the  second  week  of  March.  Also  these 
prisoners  stated  that  (enteric)  fever  had  been  prevalent  in  the  laager,  and 
that  a  good  many  deaths  had  occurred  from  it  there.  The  laager  itself  was 
indescribably  filthy.  The  Boer  force  of  about  4,000,  with  some  women  and 
children,  had  been  confined  with  their  horses  and  oxen  in  a  limited  area  for 
10  days  in  a  climate  alternately  hot  and  wet.  Men,  cattle,  and  horses  had 
died ;  of  some  the  bodies  had  been  carried  down  by  the  swollen  river  and 
stranded  below  the  laager,  others  remained  on  the  banks.  The  sanitary 
arrangements  of  the  Boers  are,  at  the  best,  of  the  most  primitive  description, 
and  in  this  impossible  situation  things  were  even  worse  than  usual.  Hence 
a  condition  of  which  our  troops  were  sensible  before  seeing  the  laager  when 
the  breeze  blew  from  that  foetid  spot  to  our  trenches. 

The  water  supply  during  the  action  of  the  18th  was,  as  has  been 
stated  above,  scanty,  but  during  the  investment  some  little  improvement 
took  place.  In  parts  of  the  area  occupied  by  us,  of  which  the  perimeter 
reached  25  miles,  wells  afforded  a  small  supply  to  limited  numbers  of  the 
troops  in  their  vicinity.  But  the  great  body  of  the  force  was  situated  closer 
to  the  river,  and  had  to  depend  on  it  for  its  water  supply.    The  water  of  the 
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Modder  Kiver,  as  its  name  implies,  is  never  clear  ;  at  this  time  it  was  not 
only  loaded  with  the  usual  fine  mud,  but  fouled  by  all  kinds  of*  organic 
pollution  from  the  laager  which  was  up-streani.  The  means  of  purification 
was  limited.  Berkefeld  filters  are  useless  with  a  water  of  this  description ; 
there  was  barely  enough  fuel  to  cook  food  ;  none  to  spare  for  boiling  water. 

It  is  difficult  to  see  any  practical  solution  to  this  difficulty,  the  supply 
of  pure  drinking  water  in  such  circumstances.  The  question  is  not  purely 
one  of  transport,  though  in  this  particular  instance  the  want  of  transport 
made  itself  felt  in  many  ways,  there  was  not  even  enough  to  supply  full 
rations  to  the  troops.  But  allowing  that  the  additional  weight  of  boiling 
apparatus  and  the  necessary  fuel  may  be  so  small  that  it  can  always  be 
carried,  and  taking  for  granted  that  the  organisation  is  by  sub-divisions 
certainly  not  larger  than  companies,  it  is  difficult  to  see  how,  in  the  stress  of 
an  action  such  as  that  of  February  18th,  or  in  the  constant  reliefs  in  the 
trenches,  and  the  other  incidental  and  somewhat  irregular  movements,  any 
regular  channel  of  communication  between  the  thirsty  man  and  the  pure 
water  can  be  maintained.  Filling  a  water  bottle  with  pure  water  in  the 
morning  is  oidy  temporising,  it  does  not  last  the  soldier  half  a  day,  and 
afterwards  he  drinks  from  any  source  that  is  convenient.  The  only  way 
to  ensure  a  pure  supply  is  to  make  it  easier  for  the  soldier  to  get  a  large 
quantity  of  approved  water  than  to  help  himself  to  some  other  supply,  and 
no  practical  means  of  doing  this  under  war  conditions  seems  possible. 

There  is  no  doubt  that  the  soldier  drinks  more  water  than  he  needs  ^this 
is  a  matter  of  education  and  custom.  He  drinks  oftener  and  more  largely  than 
his  Officer,  and  the  man  who  drinks  least  is  he  who  is  accustomed  to  hard 
outdoor  work  in  a  hot  climate.  But,  besides  this  question  of  habit,  there  is 
no  doubt  that  there  was  a  certain  feeling  that  it  was  unmanly  to  be  afraid  of 
drinking  any  water,  that  the  possibility  of  contracting  disease  was  one  of  the 
chances  of  war,  and  should  not  be  shirked.  This  was  apparent  among 
Officers  as  well  as  men,  and  the  obvious  remedy  is  a  little  instruction  in 
elementary  hygiene,  with  a  special  application  as  regards  duty  towards  one's 
neighbour. 

The  question  of  boring  for  water  under  such  conditions  as  accompanied 
the  investment  of  Cronje  is  one  that  need  not  be  seriously  discussed. 

There  was  no  possibility  of  getting  separate  transport  for  medical  and 
surgical  stores  during  these  operations,  but  by  putting  boxes  of  the  various 
drugs  and  dressings  needed  in  every  supply  wagon  that  left  the  western  line 
for  the  front  the  supply  was  so  well  maintained  that,  except  immediately 
after  the  action  on  the  18th,  there  was  no  deficiency.  As  regards  Medical 
Officers,  in  addition  to  those  with  regiments  and  on  the  staff  of  the  field  units, 
17  had  been  sent  up  from  the  base  to  join  the  force  before  Paardeberg,  so  that 
in  this  respect  there  was  no  want  of  assistance,  though  occasionally  there  may 
have  been  undue  pressure  in  individual  units  for  a  time. 

Sick  convoys  were  sent  off  regularly  towards  the  base,  beginning  on 
February  21st.  These  went  at  first  by  Jacobsdal  and  Modder  River,  hut 
later,  as  the  drifts  became  possible,  they  weie  sent  to  Kimberley,  and  prior  to 
the  advance  from  Osfontein,  the  field  hospitals  were  cleared  of  their  sick,  and 
a  large  convoy  sent  to  Kimberley  on  supply  wagons.  Ambulances  were,  of 
course,  not  available  for  this  work  from  the  units  with  the  force,  as  the  two 
per  brigade  which  remained  were  insufficient  for  the  advance,  nor  was  it 
possible  to  bring  up  others  from  the  western  line,  as  all  the  transport  animals 
that  were  available  were  needed  for  the  haulage  of  supplies  for  the  force. 
There  is  much  conflict  of  opinion  as  to  the  suitability  of  these  wagons  for 
purposes  of  sick  transport ;  there  is  little  doubt  the  additional  length  of  the 
supply  wagon  diminishes  the  jolting,  and  there  is  much  evidence  to  show  that 
these  wagons  are  not  more  uncomfortable  than  the  ambulance  wagon  if  they 
are  filled  with  straw  or  the  like.  But,  quite  apart  from  this  question  of 
suitability,  there  remains  the  fact  that  no  other  method  was  possible. 

At  Modder  Kiver  the  small  hospital  which  had  been  established  in 
December  by  Colonel  Townsend,  P.M.O.,  1st  Division,  and  staffed  from  his 
field  units,  was  partly  in  a  house  and  partly  in  tents.  In  January,  a  small 
house  having  been  found  for  their  accommodation,  four  nursing  Sisters  were 
sent  up,  and  later  another  small  house  was  taken  over  as  an  Officers'  hospital. 
In  the  begirming  of  February  a  small  hospital  was  established  in  the  hotel  on 


32 


the  "  Island,"  under  Mr.  Clieatle,  for  surgical  cases  only,  and  at  this  time 
seven  additional  Sisters  were  sent  up. 

Nos.  2  (Captain  0.  C.  Fleming)  and  3  (Major  M.  W.  Kussell)  Hospital 
Trains  were  constantly  employed  on  the  western  line  during  the  whole  of  this 
period,  transferring  cases  from  Modder  River  and  Kimberley  to  Orange  Hiver, 
De  Aar,  and  to  the  base  hospitals  at  Cape  Town, 

On  March  1st  the  force  moved  from  Paardeberg  to  Osfontein,  where  it 
was  joined  on  the  6r.h  by  the  Brigade  of  Guards  from  Klip  Kraal  and  Klip 
Drifts,  by  a  brigade  division  of  artillery  from  Jacobsdal,  while  on  the  7th  the 
15th  Brigade  joined  from  Jacobsdal,  making  a  tottd  of  about  35,000  men,  now 
including  four  brigades  of  mounted  infantry. 

Pending  the  further  advance  to  Bloemfontein,  the  position  of  affairs  on 
the  line  of  communications  and  at  the  base  must  be  referred  to, 

L. — Kimberley. 

When  the  Loyal  North  Lancashire  Regiment  moved  up  to  Kimberley  in 
September,  1899,  a  small  hospital  was  arranged  for  under  Lieutenant 
O'Gorman,  R.A,M,C.,  who  was  the  only  officer  of  the  corps  in  Kimberley 
during  the  siege. 

The  regular  troops  in  Kimberley  did  not  exceed  some  500  men,  the 
remainder  of  the  garrison,  over  3,200  men,  was  composed  of  local  Volunteer 
corps,  the  Town  Guard,  &c.  Arrangements  were  made  for  the  treatment  of 
the  sick  of  the  garrison  in  the  civil  hospital  on  the  commencement  of  the 
siege,  and  most  of  the  medical  men  in  Kimberley  were  attached  for  duty  to 
the  various  corps.  Dr.  W.  W.  Stoney,  the  Medical  Officer  of  Health  for 
Kimberley,  was  responsible  for  the  sanitation  of  the  town,  while  Lieutenant 
O'Gorman  looked  after  that  of  the  camp.  Special  measures  were  taken  from 
the  first  to  ensure  the  boiling  of  the  drinking  water,  as  the  sources  were  not 
above  suspicion,  but  enteric  fever  first  appeared  among  the  civil  population  in 
the  middle  of  December  (as  it  did  in  the  relieving  force  at  Modder  River  and 
among  the  Boers),  and  increased  in  prevalence  till  the  relief.  The  health  of 
the  troops,  however,  was  good  till  the  end  of  January,  in  spite  of  their 
privations  and  exposure.  At  this  time  the  civil  hospital  was  very  full,  and 
arrangements  were  made  to  take  over  various  buildings  (the  Christian 
Brothers'  Schools  and  the  Convent)  in  order  to  obtain  increased  accommoda- 
tion for  the  sick. 

After  the  relief  the  9th  Brigade  Bearer  Company,  witli  a  portion  of  the  field 
hospital  moved  into  the  town,  leaving  the  remainder  of  the  hospital  under 
Major  H.  J.  Peard  at  Modder,  to  assist  the  Divisional  Hospital  (No.  10)  in 
staffing  the  temporary  hospital  there  for  the  reception  of  convoys  from  the 
front,  via  Jacobsdal. 

The  remainder  of  the  9th  Brigade  Field  Hospital  moved  into  Kimberley 
on  February  26th,  joining  the  other  section  and  the  bearer  company  at 
Newton  Camp.  On  the  following  day  the  staff  of  these  units  took  over  the 
Christian  Brothers'  Schools,  and  Nazareth  House  (the  Convent)  already 
occupied  as  a  military  hospital.  On  this  date  also  the  drill  hall  and  public 
schools  were  taken  over,  and  arrangements  made  for  their  equipment  as 
military  hospitals.  By  March  5th  additional  accommodation  was  necessary, 
the  rink  and  St.  Mary's  Hall  were  taken  over  and  equipped,  and  on  the  7th, 
the  Masonic  Temple,  the  Presbyterian  and  Main  Street  Schools  were  also 
taken  over  and  equipped.  As  the  Ordnance  Department  and  the  Army 
Service  Corps  were  at  this  time  unable  to  assist,  the  whole  equipment  of  these 
buildings  (except  the  Christian  Brothers'  Schools  and  the  Convent)  had  to  be 
purchased  by  Major  Peard,  assisted  by  the  manager  of  De  Beers.  Further,  as 
the  Royal  Engineers  could  not  help,  on  him  also  fell  the  duty  of  providing  for 
cookhouses  and  their  equipment,  for  latrines,  and  for  the  lighting  of  these 
buildings.  As  the  Army  Service  Corps  were  not  in  a  position  to  supply  the 
various  articles  necessary  for  the  sick,  but  issued  orders  to  buy,  this  duty 
also  fell  on  Major  Peard. 

On  March  7th  the  divisional  hospital  arrived  fi'om  Modder  River,  took 
over  some  of  these  buildings,  and  relieved  the  strain.  In  addition  to  the 
personnel  furnished  by  these  units,  local  medical  men  and  Sisters  w^ere 
employed.    Civil  surgeons  and,  later.  Sisters  were  sent  up  from  the  base  also. 
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Altogether  there  was  accommodation  in  Kimberlev  for  some  380  sick  in 
buildings,  while  the  stationary  hospital  in  Newton  Camp  at  a  later  date  gave 
accomnVodation  for  160  slighter  cases.  The  greatest  stress  was  during  the 
week  ending  March  16th,  when  some  800  men  passed  t-hrough  the  hospitals 
in  Kimberlev,  in  addition  to  those  remaining  in  hospital  for  treatment.  This 
was  chiefly  due  to  the  arrival  of  the  large  convoy  from  Osfontein,  prior  to  the 
continuance  of  the  advance  on  Bloemfontein. 

At  Modder  River,  owing  to  the  arrival  of  convoys  from  the  front,  via 
Jacobsdal,  the  numbers  were  largest  some  three  weeks  earlier,  and  from  about 
the  middle  of  March,  when  No.  10  Field  Hospital  moved  into  Kimberley,  there 
were  practically  no  sick  in  hospital  there. 

Evacuation  down  the  line  was  steadily  carried  out,  principally  by  Nos.  2 
and  3  hospital  trains,  with  additional  trains  made  up  locally  from  saloon 
carriages.  But  the  congestion  of  traflBc  caused  by  the  obstruction  at  Modder 
River  Bridge  (which  had  been  blown  ujd  and  the  line  carried  across  on  a 
deviation),  rendered  this  evacuation  less  speedy  than  would  have  been  possible 
if  the  line  had  been  working  under  more  favourable  conditions.  Must  of  the 
patients  were  transferred  direct  to  the  base  hospitals  at  the  Cape  by  the 
hospital  trains,  but  those  sent  down  by  the  local  trains,  and  the  cases  which 
it  was  not  considered  advisable  or  necessary  to  send  on  the  long  journey  to 
Cape  Town,  were  accommodated  in  the  hospitals  at  Orange  Rive\'  and  De  Aar, 
while  a  certain  number  were  taken  by  local  trains  to  Naauwpoort,  where 
No.  6  General  Hospital  was  open  by  the  end  of  February. 

M. — Further  Developments  at  Base  axd  on  Line  of  Communications. 

The  general  hospitals  in  the  vicinity  of  Cape  Town,  Nos.  1,  2,  and  3  (the 
latter  assisted  by  the  Portland  Hospital),  were  graduallv  increasing  their 
accommodation  in  proportion  to  tlie  probable  demands  for  beds  for  cases  from 
the  front.  The  Officers'  section  of  No.  1  General  Hospital  was  increased  till  it 
gave  accommodation  for  120,  while  a  sanatorium  at  Claremont,  which  had 
been  partly  taken  over  in  December,  provided  about  .50  separate  rooms  for 
the  accommodation  of  convalescent  Officers.  An  Officer  of  the  Royal  Army 
Medical  Corps  was  in  charge,  assisted  bv  two  Sisters.  This  convalescent  home 
proved  extremely  satisfactory,  and  allowed  of  the  transfer  of  Officers  from  the 
hospitals  at  an  earlier  date  than  would  have  been  possible  otherwise,  and  of 
the  direct  transfer  from  the  front  of  many  cases  who  required  only  rest  and 
ffocd  food  to  set  them  rioht.  Thus  in  two  wavs.  it  increased  the  available 
accommodation,  and,  in  addition,  the  greater  freedom  was  much  appreciated 
by  the  Officers  themselves.  Sir  James  Sieveright  had  kindly  offered  the  use 
of  tv,-o  houses  at  Somerset  West  for  a  convalescent  home,  but  the  distance 
from  Cape  Town  and  the  limited  accommodation  rendered  it  impossible  to 
take  advantage  of  this  offer. 

In  February  authority  was  received  for  the  enlistment  of  two  additional 
companies  of  the  Cape  Medical  Staff  Corps,  in  order  to  provide  the  bearer 
companies  needed  for  the  new  brigades,  for  which  equipment  was  available  but 
no  personnel.  These  men  were  rapidly  put  through  a  course  of  ffrst  aid  and 
stretcher  drill  and  sent  to  the  front,  where  "  F  "  Compain',  under  Major  C.  E. 
Nichol.  did  most  excellent  service  with  the  19th  Brigade  during  the  remainder 
of  the  campaign.  The  other  company  was  utilised  in  replacing  casualties.  In 
addition  to  this  the  Jewish  inhabitants  of  Cape  Town  offered  to  furnish  a 
party  of  20  men  without  pay,  to  he  absorbed  into  the  existing  field  units. 
This  was  gratefully  accepted,  and  these  men  also  did  very  good  work  for  a 
long  period. 

No.  5  General  Hospital  arrived  in  Cape  Town  on  January  20th,  but  as 
the  whole  of  the  personnel  was  required  to  make  up  the  field  units  and 
advanced  hospitals  to  the  necessary  strength,  it  was  never  established.  The 
equipment  was  stored  at  Cape  Town,  and  the  personnel  drafted  to  various 
positions  on  the  advanced  line,  Lieut. -Colonel  Dorman  (who  came  out  as 
Officer  in  charge  of  the  hospital)  being  appointed  Principal  Medical  Officer  of 
the  newly  formed  9th  Division.  A  demand  for  the  personnel  of  a  general 
hospital  to  work  with  this  equip.nent  was  made  by  cable,  and  this  fresh  staff 
arrived  in  South  Africa  in  the  middle  of  March,  when  the  station  hospital  at 
Woodstock,  which  had  been  enlarged  by  the  addition  of  huts  and  the  other 
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necessary  annexes,  was  opened  as  No,  5a  General  Hospital,  under  Lieut. - 
Colonel  J.  F.  Williamson. 

Early  in  February  also  the  personnel  of  a  field  hospitai  was  asked  for  by 
cable  from  England. 

Two  measures  adopted  early  in  February  relieved  the  pressure  on  the 
hospitals  at  the  base.  A  convalescent  camp  which  had  been  established  at 
Green  Point  in  November,  1899  (to  which  men  were  sent  from  the  hospitals 
when  they  no  longer  required  definite  treatment  in  hospital,  but  only  feeding 
and  rest),  was  extended  and  made  more  important.  This  worked  well,  and 
the  system  formed  an  important  part  of  the  medical  organisation  later  in  the 
campaign. 

The  other  measure  which  relieved  the  hospitals  was  an  arrangement  by 
which  (Line  of  Communication  Order  No.  3  of  4.2.00)  men  might  be  discharged 
from  hospital  as  "fit  for  service  in  garrison  but  not  in  the  field."  This 
enabled  the  hospitals  to  be  cleared  of  cases  of  men  suffering  from  deformed  or 
flat  feet,  varicose  veins,  or  rupture,  &c.,  such  as  always  accumulate  among  a 
large  body  of  men  doing  heavy  work,  men  who  are  not  permanently  unfit  for 
all  duties,  whose  services  are  valuable  under  certain  conditions,  who  at  the 
same  time  did  not  need  medical  treatment,  and  whom  it  was  therefore 
impossible  to  invalid.  This  system  also  became  an  important  factor  in  the 
medical  arrangements  later,  aiid  gave  the  services  of  many  men  to  the  hospitals 
in  times  of  pressure. 

At  this  time  (early  in  February)  there  was  considerable  difficulty  in 
getting  stores  ujd  the  line  as  fast  as  was  desirable,  owing  to  the  congestion  on 
the  railway,  partly  the  result  of  the  concentration  then  taking  place  on  the 
western  line.  But  the  hospital  trains  were  able  to  carry  up  a  large  quantity 
of  the  less  bulky  articles,  so  that  the  difficulty  was  felt  most  with  ordnance 
stores,  sucli  as  bedsteads.  As  a  matter  of  fact,  the  hospital  trains  were 
regularly  used  throughout  the  campaign  for  the  transport  of  such  articles  as 
could  be  got  into  them,  so  as  to  render  the  supplies  to  hospitals  as  far  as 
possible  independent  of  the  ordinary  goods  traffic. 

In  the  end  of  January  a  consultation  was  held  with  Mr.  J.  G.  Hamilton, 
the  civilian  director  of  the  Imperial  Yeomanry  Hospital,  with  regard  to  the 
site  on  which  this  hospital  was  to  be  established.  It  was  again  proposed  that 
if  authority  could  be  obtained  for  a  site  outside  the  lines  at  De  Aar,  it  should 
be  established  there.  This,  however,  not  proving  practicable,  a  site  at  Deel- 
fontein,  some  30  miles  from  De  Aar  on  the  main  line  to  Cape  Town,  was 
recommended  and  approved  in  the  middle  of  February.  The  hospital  staff 
arrived  on  the  last  day  of  that  month,  and  immediately  proceeded  to  Deel- 
fontein.  There  was  some  difficulty  in  opening  the  hospital,  owing  to  the 
want  of  stores.  The  tents  (except  those  for  the  personnel)  did  not  arrive  for 
some  days,  and  had  to  be  supplied  by  the  Ordnance  Department,  blankets 
and  clothing  for  the  patients  had  not  arrived  from  England,  and  had  to  be 
obtained  locally.  The  materials  brought  from  England  for  the  erection  of  the 
huts  had  not  arrived  in  Cape  Town,  and  the  erection  of  the  local  pattern  huts, 
supplied  by  the  Royal  Engineers,  was  delayed  owing  to  the  loss  of  the  bolts 
for  holding  the  sections  together.  Added  to  this  there  was  a  difficulty  about  the 
water  supply,  and  it  was  only  by  the  energy  of  Lieut. -Colonel  A.  T.  Sloggett, 
the  Royal  Army  Medical  Corps  Officer  with  the  hospital,  that  it  became 
possible  to  provide  accommodation  in  tents  for  200  sick  by  March  18th.  After 
this  date  the  erection  of  the  huts  proceeded,  and  the  hospital  developed  into 
a  large  and  complete  establishment  of  1,000  beds,  provided  with  every  luxury. 

No.  6  General  Hospital,  under  Lieut.-Colonel  Somerville  Large,  arrived 
in  Cape  Town  on  February  17th,  and  on  the  19th  proceeded  to  Naauwpoort, 
where  it  opened  250  beds  on  February  24th,  and  its  full  number  (520)  on 
February  27th.  Out  of  a  total  personnel  of  140,  this  unit  contained  50  of  the 
St.  John  Ambulance  Brigade.  Deelfontein  ha^'ing  been  already  approved  as 
a  site  for  the  Imperial  Yeomanry  Hospital,  Naauwpoort  (70  miles  from 
De  Aar),  was  the  most  suitable  site  for  the  establishment  of  this  hospital ; 
it  was  comparatively  safe  (although  at  one  time  it  seemed  as  if  the  hospital 
must  be  evacuated),  within  an  easy  railway  journey  of  the  western  line,  and  in 
touch  with  the  troops  under  General  Gatacre  operating  in  the  adjacent  districts. 

The  second  half  of  the  New  South  Wales  Ambulance,  which  had  been 
asked  for  (consisting  of  90  of  all  ranks),  arriived  in  the  third  week  of  February, 
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and  proceeded  to  Sterkstroom  to  take  over  the  hospital  there.  Fourteen 
Sisters  accompanied  this  unit  to  South  Africa  :  four  proceeded  with  the  staff  to 
Sterkstroom,  the  rest  were  distributed  among  other  hospitals  in  Cape  Colony. 

With  the  enlargement  of  the  hospitals,  and  the  incl'easing  proportion  of 
partially  trained  personnel,  the  employment  of  nursing  Sisters  became  more 
important.  There  were,  in  the  end  of  February,  109  employed  in  the 
hospitals  in  Cape  Colony  alone,  of  whom  a  number  had  been  engaged  in 
South  Africa,  while  others,  also  locally  engaged,  were  utilised  on  the  sick 
transports.  A  large  draft  of  40^Sisters  arrived  from  England  in  the  beginning 
of  March,  and  were  distributed  among  the  hospitals. 

Subsequent  to  the  surrender  of  Cronje,  arrangements  had  to  be  made  for 
the  care  of  the  prisoners  of  war  at  Simonstown.  Most  of  them  were  kept  on 
board  ship  in  Simons  Bay,  but  a  number  were  placed  in  an  enclosure  on  shore. 
A  small  hospital  was  opened  in  huts  and  houses  close  to  the  camp,  but  when 
measles  and  enteric  fever  broke  out  among  the  prisoners,  the  Palace  Barracks 
were  converted  into  a  satisfactory  hospital  of  about  70  beds.  The  difficulty 
experienced  in  dealing  with  these  men  was  extreme,  both  in  camp  and 
hospital.  Their  disregard  of  elementary  cleanliness  rendered  it  impossible  to 
maintain  things  in  a  satisfactory  sanitary  state,  and  this  undoubtedly  was  an 
important  factor  in  the  causation  of  the  epidemic  of  enteric  fever  which 
developed.  The  first  cases  recorded  occurred  about  March  14th.  Although 
this  gives  a  comparatively  long  incubation  period,  there  is  no  doubt  that  the 
disease  was  contracted  in  the  laager  at  Paardeberg. 

The  establishment  of  No.  5  General  Hospital  at  Woodstock  completed 
the  hospitals  in  the  vicinity  of  Cape  Town.  With  the  opening  of  the  Free 
State  it  became  possible  to  move  general  hospitals  nearer  the  front,  and  the 
number  in  Cape  Town  was  reduced,  though  for  a  time  the  accommodation  in 
those  remaining  had  to  be  increased.  But  Irom  that  date  Cape  Town  became 
more  and  more  an  invaliding  centre  as  contrasted  with  its  previous  function 
as  a  centre  for  treatment  of  the  sick. 

N. — The  March  to  Bloemfontbin. 

Prior  to  the  advance  from  Osfontein  the  field  hospitals  were  cleared  of 
their  sick  by  transfer  to  Kimberley,  to  which  place  a  large  convoy  was  sent 
back  under  a  Medical  Officer,  and  a  large  supply  of  medical  and  surgical 
stores  having  arrived,  the  equipment  of  the  units  was  completed  as  far  as 
possible  before  starting.  Two  bearer  companies  of  the  Cape  Medical  Staff 
Corps  joined  the  force  :  one,  under  Major  C.  E.  Nichol,  R.A.M.C,  became  the 
19  th  Brigade  Bearer  Company  (in  place  of  the  Cape  Field  Hospital,  under 
Major  Greenway,  which,  however,  remained  with  the  9th  Division) ;  the 
other  joined  the  6th  Division. 

Po'plar  Grove. — At  Poplar  Grove,  on  March  7th,  the  casualties  occurred 
chiefly  in  the  cavalry  division.  This  division  moved  off  in  the  early  morning, 
and  by  daybreak  had  outpaced  the  medical  units,  except  the  well-horsed  New 
South  Wales  Field  Hospital  (with  the  mounted  infantry),  which  was  fortunate 
in  possessing  its  own  transport,  and  was  thus  enabled  to  keep  with  the 
division.  No.  11  Field  Hospital  struggled  on  some  distance  in  rear  of  the 
division,  but  the  bearer  companies  were  hopelessly  behind,  and,  indeed, 
received  orders  to  remain  with  the  infantry.  No.  11  Field  Hospital  received 
the  wounded,  and  had  to  be  left  behind,  its  place  being  taken  by  half  No.  6 
Field  Hospital  from  the  2nd  Cavalry  Brigade  (under  Major  F.  J.  Greig),  which, 
with  the  bearer  companies,  joined  the  division  on  the  morning  of  the  8th. 

On  this  date  also  (7th)  the  6th  Division  had  a  very  long  and  hot  march 
of  some  10  hours.  Owing  to  the  heavy  ground,  the  medical  units  were  in 
difficulties  with  their  transport  ;  some  of  the  mules  died  on  the  way,  and  the 
13th  Brigade  Bearer  Company  alone  arrived  in  camp  about  9  p.m.  ;  the 
remainder  did  not  rejoin  till  the  next  morning. 

_  Driefontein. — At  Driefontein,  on  March  10th,  the  casualties  were  almost 
entirely  confined  to  the  6th  Division.  The  cavalry  division  had  a  few  ;  the  * 
Guards  Brigade  and  the  remaining  divisions  were  not  engaged,  so  that  their 
field  units  were  able  to  assist  those  of  the  6th  Division  in  their  arduous  task. 
The  action  lasted  a  long  time  ;  the  ground  was  rocky,  much  broken,  and  very 
difficult,  so  that  it  was  not  possible  to  bring  in  all  the  wounded  to  the  field 
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hospitals  before  nip^htfall,  owing  to  the  distance  which  had  to  be  traversed  by 
the  stretcher  bearers  and  the  deficiency  of  ambulances.  The  removal  of 
wounded  went  on  till  the  moon  set  about  2  a.m.,  when  it  became  no  longer 
possible  to  continue  on  account  of  the  extreme  darkness.  Fires  had  been 
lighted  at  the  dressing  stations  which  had  been  formed  among  the  kopjes, 
and  the  remaining  wounded,  about  50,  were  collected  round  these,  and  hot 
bovril  served  out  to  them.  Although  these  men  were  not  taken  to  the  field 
hospitals  till  the  next  day,  no  man  was  left  on  the  field  without  attention. 

The  6th  Division,  with  the  rest  ol  the  force,  moved  on  the  following  day, 
leaving  the  13th  Brigade  Field  Hospital,  with  the  Cape  Medical  Staff  Corps 
Company  (acting  as  a  divisional  hospital),  to  look  after  the  wounded,  to  whom 
were  added  about  100  sick.  The  hospital  was  established  in  a  farmhouse  of 
fair  size,  with  some  outbuildings.  The  worst  cases  v/ere  put  into  the  house 
and  outbuildings  and  the  few  tents  with  the  hospital  ;  other  cases  were  put 
in  the  hospital  wagons  and  other  wagons  obtained  on  the  spot,  but  the 
majority  of  the  slighter  cases  had  to  bivouac  in  the  upen.  A  large  supply  of 
provisions,  medical  comforts,  and  medical  and  surgical  stores  had  been  left 
with  the  hospital,  and  a  farmer  sent  a  herd  of  cows,  so  that  there  was  plenty 
of  fresh  milk.  The  greatest  difficulty  was  in  cooking  for  so  large  a  number; 
meals  iiad  to  be  served  in  three  relays,  which  materially  increased  the  work 
of  the  personnel.  Ambulance  wagons  were  sent  back  from  Bloemfontein,  and 
on  the  19th  the  majority  of  the  cases  were  sent  into  Bloemfontein,  leaving 
only  G3  of  the  worst  cases,  which  were  taken  with  the  hospital  when  it  left 
Driefontein  on  the  26th,  arriving  in  Bloemfontein  on  the  29th. 

The  other  medical  units  accompanied  their  brigades  to  Bloemfontein  ; 
the  19th  Brigade  Field  Hospital  managed  to  secure  an  extra  wagOn  at 
Aasvogel  Kop,  but  even  with  the  lightened  loads  on  the  vehicles  the  mules 
were  exhausted  ;  on  ths  march  next  liay  two  died,  aud  seven  tents  had  to  be 
left  behind. 

At  jnost  of  the  camping  grounds  between  the  western  line  and 
Bloemfontein,  dams  formed  the  only  available  source  of  water  supply. 
Usually  the  Boyal  Engineers,  when  possible,  went  ahead  and  laid  down 
a  length  of  hose  with  a  hand  pump  ;  one  side  of  the  dam  was  reserved  for 
men,  the  other  for  animals,  bat  the  animals,  uncontroJlable  through  thirst, 
soon  stirred  up  the  mud  and  fouled  the  supply.  As  stated  already,  there  was 
no  means  of  boiling  the  water,  and  the  medical  units  alone  appear  to  have 
used  the  Berkefeld  filter  systematically  ;  these,  indeed,  were  not  at  that  time 
supplied  to  all  units. 

Ten  field  hospitals  and  10  bearer  companies  marched  into  Bloemfontein 
with  the  force  on  March  13th.  They  took  with  them  about  200  sick  and 
wounded,  and  on  the  following  Friday,  March  16th,  there  were  327  cases 
under  treatment  in  Bloemfontein  (including  17  cases  of  enteric  fever),  of 
w^hom  11  Officers  were  housed  in  the  Dames'  Institute,  a  high-class  ladies' 
school. 

O,^ — Bloemfontein. 

Bloemfontein,  the  old  capital  of  the  Orange  Free  State,  is  situated  in 
latitude  28°  56'  S.,  longitude  26°  18'  E.,  at  an  elevation  of  about  4,500  feet 
above  the  sea.  It  lies  on  an  open  plain,  bounded  on  the  west  by  some  low 
hills,  rising  about  200  feet  above  the  general  level,  and  on  the  south,  by  a 
lower  elevation,  on  which,  among  other  buildings,  stand  the  old  fort  and  the 
Staats  Artillerie  Barracks. 

On  the  remaining  sides  the  plain  sweeps  away  for  many  miles  broken  by 
kopjes,  prominent  among  which  on  the  east  are  Boesman's  Kop  and  the  hills 
over  ThabancliU.  Some  13  miles  north  of  the  town,  as  it  runs  north-west 
from  Sanua's  Post  (where  the  watervv^orks  from  which  the  town  is 'now 
supplied  have  been  formed),  the  Modder  River  crosses  the  main  line  north  at 
Glen  Station,  A  few  small  spruits  in  and  around  the  town  drain  north- 
wards to  fall  into  the  Modder,  but  no  large  stream  exists  close  to  Bloem- 
fontein itself 

The  population  of  the  town  before  the  war  was  some  6,000,  of  whom 
rather  more  than  half  were  white.  It  is  of  the  usual  type  of  the  South 
African  towns,  a  few  good  buildings  among  many  inferior. 
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Bloemfontein  lies  well  within  th'e  area  of  the  summer  rains.  The  averao-e 
rainfall  over  a  period  of  ten  years  was  25 '39  inches,  of  which  about  two-thirds 
fell  within  the  five  months,  December  to  April,  and  about  one-sixth  of  the 
total  rain  occurred  in  March.*  The  climate  is  pleasant,  not  excessively  hot  in 
summer,  but  very  cold  during  the  winter  months. 

The  distance  by  rail  from  Bloemfonteiu  to  the  coast  ports  is  as  follows  :  — 
To  Capetown,  750  miles  ;  to  Port  Elizabeth,  450  miles  (to  both  places  by 
Nerval's  Pont  and  Naauwpoort) ;  to  East  London  by  Springfontein  and 
Bethulie,  400  miles ;  or  by  Norval's  Pont,  Stormberg,  and  Rosmead, 
510  miles.  There  are  only  tvA'o  exits  by  rail  from  the  Free  State  to  the  sea, 
crossing  the  Orange  River  at  Nerval's  Pont  and  Bethulie.  At  the  former 
the  railway  bridge,  the  only  means  of  crossing,  had  been  blown  up  by  the 
Boers  ;  at  Bethnlie  the  road  bridge  remained  intact,  but  the  railway  bridge 
had  been  destroyed.  Behind  them  part  of  the  railway  between  the  river  and 
the  sea  was  in  the  hands  of  the  Boers,  and  railway"  communication  witli 
Norval's  Pont  from  the  coast  was  not  resumed  till  March  17th,  and  with 
Knaapdaar  (17  miles  from  Bethulie  Bridge  on  the  Cape  side)  not  until 
the  22nd. 

Work  on  these  two  bridges  was  commenced  as  soon  as  possible,  with  the 
result  that  the  temporary  bridge  at  Norval's  Pont  was  so  far  ready  that 
trucks  could  be  moved  across  by  hand  on  March  28th  ;  while  at  Bethulie,  by 
laying  rails  on  the  road  bridge,  it  was  possible  to  move  trucks  across  by  hand 
a  few  days  earlier.  But  this  last  was  of  little  assistance,  and  so  for  16  days 
after  the  occupation  of  Bloemfontein  not  one  truck  reached  it,  and  it  was  not 
till  March  29th  that  the  first  train  from  beyond  the  Orange  River  arrived  in 
Bloemfontein. 

The  first  and  most  pressing  necessity  was  food,  and  up  to  April  7th  only 
supplies  were  sent  forward  which  indeed  fell  short  of  the  actual  quantity 
requu'ed.  This  shortage,  but  to  a  less  extent,  continued  till  April  17th,  but 
during  this  last  10  days,  by  cutting  down  the  other  supplies,  it  was  possible 
to  send  forward  a  certain  number  of  trucks  wnth  medical  comforts  and 
supplies  for  the  hospitals.  But  the  whole  traffic  was  delayed  by  the 
accumulation  of  loaded  trucks  south  of  Norval's  Pont,  while  the  repairs 
were  being  made. 

Hence  it  was  that  the  needs  of  the  medical  service  in  Bloemfontein  as 
regards  material  had  to  be  satisfied  at  first  with  what  was  obtainable  on  the 
spot.  On  the  afternoon  of  the  13th  the  Principal  Medical  Officer  with 
Headquarters,  Surgeon-General  Stevenson,  inspected  those  buildings  which 
were  pointed  out  to  him  as  suitable  by  the  local  authority,  and  arranged  for 
their  uccupation  as  military  hospitals.  The  following  buildings  were  actually 
occupied  during  the  first  week  after  our  entry  : — Grey's  College  and  Old 
St.  Andrew's  (boys' schools),  giving  good  accommodation  for  180  sick;  the 
Dames'  Institute  (a  girls'  school),  with  good  accommodation  for  140  ;  the 
Industrial  Home  (a  technical  college),  with  good  accommodation  for 
100  cases;  while  the  Volks  Hospital  (a  local  institution),  had  been  employed 
from  the  first,  giving  a  total  of  some  500  beds  prepared  within  a  week  after 
our  entry. 

During  the  following  week  the  Convent,  St.  Michael's  Home  (a  school 
and  Sisterhood),  the  Artillery  Barracks,  and  New  St.  Andrew's  College 
(a  school),  gave  additional  beds  for  233  ;  or  a  total  of  about  740  in  all  by  the 
end  of  March.  Every  one  of  these  buildings  required  some  temporary 
structures  erected  for  latrines,  cook-house,  or  bathrooms. 

Later  other  buildings  were  also  occupied.  Bishop's  Lodge,  the  Cott.yge 
Hospital,  with  fairly  good  accommodation,  the  landrost's  house,  and  for  a 
time,  through  the  kindness  of  Lady  Ptoberts,  the  ballroom  of  the  Residency, 
gave  accommodation  for  about  SO  cases.  This  exhausted  the  buildings 
which  were  at  all  suitable  for  use  as  hospitals  with  the  limited  personnel  then 
available. 

Such  equipment  as  was  in  these  buildings  was  employed  and  added  to 
from  the  little  obtainable  in  BloemfonteiLi.  All  the  beds  and  bedding  that 
were  available  in  the  town  were  bought  up  by  Surgeon-General  Stevenson. 
Two  firms  were  ordered  to  make  mattresses  ;  one  contracted  for  100,  but 
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after  supplying  50  in  10  days  ceased  work  ;  the  other  supplied  a  few  ni 
10  days  and  also  stopped  work  :  in  both  cases  because  the  material  in  the 
town  was  exhausted.  Surgeon-General  Stevenson  bought  up  all  the  crockery, 
knives  and  forks,  and  other  articles  till  the  supply  was  exhausted.  Beds  and 
bedding  were  also  obtained  from  the  empty  houses  in  the  town.  Clothing  for 
the  men  in  hospital  was  also  bought  as  far  as  it  was  available.  But  certain 
other  things  could  not  be  obtained  locally  in  sufficient  quantity,  particularly 
bedpans  and  urinals,  nor  was  there  any  tinworker  in  the  town  who  could 
make  substitutes. 

The  net  result  by  the  end  of  March  was  accommodation  in  buildings  for 
about  740  sick,  in  addition  to  the  field  hospitals,  with  a  deficiency  of  beds 
and  mattresses  and  of  some  other  necessaries.  No.  5  Stationary  Hospital 
opened  during  the  following  week  in  the  Eaadzaal,  adding  another  130  beds. 

As  regards  the  supplies,  while  the  railway  remained  blocked  the  local 
resources  had  to  be  depended  on.  But  fresh  milk  was  the  only  necessary  of 
which  there  was  any  real  deficiency.  The  supply  of  milk  forms  a  constantly 
recurring  difficulty  in  those  parts  of  South  Africa  where  the  cold  season  is 
also  the  dry  season.  There  is  no  artificial  feeding,  cattle  depend  entirely  on 
the  natural  growth  of  grass  for  their  sustenance,  hence  as  the  grass  becomes 
scarce  the  yield  of  milk  falls  off.  Further,  dairy  farming  is  far  from  common 
among  the  Boers,  and  even  in  the  English  Colony  of  Natal  the  supply  of 
milk  is  frequently  short  of  what  is  required  for  hospital  purposes.  Add  to 
this  carelessness  and  want  of  cleanliness  in  the  storage  and  conveyance  of  the 
milk,  the  consequence  is  that  a  large  proportion  of  the  supply  frequently 
become  unfit  for  use,  and  the  net  result  is  an  insufficient  supply  even  in  times 
of  peace.  The  normal  supply  in  Bloemfontein  is  probably  less  per  head  than 
in  the  towns  of  Natal,  and  with  the  dislocation  consequent  on  the  war,  and 
the  increased  demand  resulting  from  the  presence  of  a  large  sick  population, 
the  inevitable  result  was  a  considerable  deficiency  in  the  supply.  Nor  was 
it  practicable  to  secure  every  ounce  of  the  actual  quantity  produced,  but 
substantially  all  the  fresh  milk  that  could  be  obtained  was  so  obtained  for 
the  use  of  the  sick.  A  cental  depot  was  established  in  the  town  from  which 
all  hospitals  were  supplied  in  proportion  to  their  needs.  The  deficiency  was 
made  up  by  the  use  of  tinned  milk.  It  had  been  the  custom  to  supply  two 
kinds  of  tinned  milk  in  equal  quantities,  one  sweetened  and  the  other 
unsweetened.  The  former,  though  a  nutritious  article,  is  not  liked  by  sick 
men,  but  there  are  several  brands  of  unsweetened  milk,  which,  when  properly 
diluted,  are  so  good  that  it  is  not  possible  under  ordinary  circumstances  to 
distinguish  them  from  ordinary  fresh  milk,  while  they  are  superior  in  nutritive 
value  to  anything  but  the  best  fresh  milk.  Arrangements  were  made  by 
which  these  unsweetened  brands  were  supplied  to  the  hospitals  to  the 
exclusion  of  the  sweetened  varieties. 

Personnel  for  the  temporary  hospitals  was  found  by  utilising  the  field 
units,  especially  the  bearer  companies,  who  would  otherwise  have  been  little 
employed.  The  13th  Brigade  Field  Hospital  occupied  New  St.  Andrew's 
College  as  a  special  ward,  while  the  Artillery  Barracks  were  stafied  by  the 
New  South  Wales  Ambulance.  Altogether  12  Officers  and  160  N.C.  Officers 
and  men  were  employed  in  these  temporary  hospitals  at  the  end  of  March. 

Some  24  nurses  were  found  in  Bloemfontein  on  our  entry,  and  were 
employed,  while  Sisters  from  the  base  were  called  for  by  wire.  Of  these 
20  arrived  in  Bloemfontein  on  March  22nd,  crossing  at  Nerval's  Pont  by  the 
pontoon  bridge,  and  travelling  from  there  to  Bloemfontein  in  carts  and 
wagons.  Twelve  more  arrived  a  few  days  later,  making  a  total  of  56  employed 
in  Bloemfontein  by  the  end  of  March,  to  whom  67  more  were  added  in  April, 
making  a  total  of  123. 

Before  the  occupation  of  Bloemfontein  two  hospitals.  No.  5  Stationary 
and  the  Irish  Hospital,  had  been  held  in  readiness  to  proceed  there  as  soon  as 
the  line  was  open,  whde  others,  due  to  arrive  at  an  early  date,  had  been  detailed 
for  Bloemfontein  on  arrival.  No.  3  Advanced  Depot  Medical  Stores  was  also 
held  ready  to  go  forward  to  provide  the  necessary  medical  and  surgical  stores 
to  replace  the  expenditure  on  the  march  across  from  the  western  line. 

No.  5  Stationary  Hospital  having  arrived  in  South  Africa  towards  the 
end  of  February,  was  immediately  despatched  to  De  Aar  and  held  in  reserve 
there  pending  the  development  of  the  campaign.    Here  while  waiting  the 
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personnel  were  most  usefully  emplojed  in  No.  3  Stationary  Hospital,  while 
its  equipment  remained  packed.  Early  in  Marcli  it  was  decided  to  send  it  to 
Bloemfontein  as  soon  as  the  rail  was  open,  and  on  the  17th,  when  the  rail  was 
free  as  far  as  Norval's  Pont,  the  order  to  move  was  given.  "  Owing  to  the 
block  there  the  hospital  was  detained  at  De  Aar  till  the  26th ;  it  arrived  at 
Norval's  Pont  on  the  28th,  where  45  tons  of  stores  had  to  be  carried  by 
fatigue  parties  for  a  mile  and  a  half  to  entrain  for  Bloemfontein,  where  it 
arrived  on  the  29th.  On  the  30th,  104  patients  were  admitted,  all  of  whom 
were  on  beds  or  stretchers ;  by  April  6th  (70  bed-cots  having  been  obtained 
to  replace  some  of  the  stretchers),  there  were  168  in  hospital,  all  of  whom  were 
supplied  with  bedding. 

The  Langman  Hospital  was  the  next  to  arrive.  This  unit  disembarked 
in  Cape  Town  on  March  22nd,  and  was  ordered  to  Bloemfontein  at  once.  It 
arrived  there  on  April  2nd,  opening  some  days  later. 

Three  general  hospitals  (as  detailed  below)  arrived  in  Bloemfontein 
between  the  7th  and  11th  of  April. 

The  Irish  Hospital  arrived  in  South  Africa  on  the  same  date  as  No.  5 
Stationary  Hospital,  and  after  having  been  detained  for  about  a  fortnight  in 
Cape  Town  (chiefly  owing  to  the  congestion  on  the  line),  it  proceeded 
to  Naauwpoort,  arriving  there  on  March  10th,  when  it  received  orders  to  be 
ready  to  move  to  Bloemfontein  immediately  the  line  was  open.  During  this 
halt  at  Naauwpoort  part  of  the  staff,  with  transport  and  equipment,  accom- 
panied Lord  Kitchener  on  his  expedition  to  Prieska.  Owing  to  blocks  on  the 
line  after  the  bridge  at  Norval's  Pont  had  been  opened,  this  hospital  did  not 
leave  Naauwpoort  till  April  11th,  arriving  in  Bloemfontein  the  following 
day,  and  opening  a  few  days  later. 

The  Portland  Hospital,  which  had  been  stationed  with  No.  3  General 
Hospital  at  Hondebosch,  handed  over  its  patients  there  on  April  6th,  left  two 
days  later,  arriving  in  Bloemfontein  on  the  14th,  to  open  on  April  17th. 

The  Langman  and  Portland  Hospitals  had  little  difficulty  in  getting 
through  to  Bloemfontein  with  their  equipment  complete,  which  is  mainly 
attributable  to  the  fact  that  they  were  comparatively  light  units ;  they  had 
also  the  important  advantage  of  starting  I'rom  a  terminus  where  trucks  could 
be  more  easily  detailed  specially  for  their  use. 

At  the  date  of  the  occupation  of  Bloemfontein  there  were  three  general 
hospitals  on  the  voyage  out  from  England,  all  of  which  were  destined  for 
Bloemfontein.  No.  8  General  Hospital  (Lieut. -Colonel  R.  T.  Beamish) 
arrived  at  Cape  Town  on  March  21st,  after  a  slow  voyage  of  29  days  in  the 
"  Cephalonia."  It  was  at  once  ordered  up  country,  via  East  London,  but  the 
ship  was  detained  at  Cape  Town,  and  the  hospital  only  disembarked  at  East 
London  on  April  4th,  to  arrive  in  Bloem.fontein  on  April  9th.  Owing  to 
the  pressure  on  the  line,  priority  was  only  given  for  200  tons  of  hospital 
stores  ;  part  only  of  the  equipment  of  this  hospital  could  be  taken  up,  the 
whole  not  arriving  till  April  13th,  while  the  hospital  opened  on  April  23rd. 

No.  9  General  Hospital  (Lieut. -Colonel  Barrow)  arrived  at  Cape  Town 
on  April  1st,  and  disembarked  at  Port  Elizabeth  on  April  4th,  to  arrive  in 
Bloemfontein  on  April  7th.  The  same  difficulty  occurred  with  regard  to  its 
stores  (excepting  the  tents),  the  whole  of  which  had  not  arrived  till  April  22nd. 
But  by  borrowing  from  all  possible  sources  the  staff  were  able  to  open  the 
hospital  for  the  reception  of  some  patients  by  April  19th. 

No.  10  General  Hospital  (Surgeon-Lieut. -Colonel  W.  Lake,  RA.M.C. 
Militia)  arrived  at  Cape  Town  on  April  4th,  disembarked  at  East  London  on 
the  8th,  and  arrived  in  Bloemfontein  on  the  11th.  The  stores  were  delayed, 
arriving  in  Bloemfontein  between  the  15th  and  the  20th,  and  the  hospital 
opened  as  a  general  hospital  on  the  29th.  But  the  personnel  of  No.  10  General 
Hospital  took  over  the  charge  of  the  temporary  hospitals  at  once  on  arrival, 
and  the  hospital  remained  established  in  the  buildings  already  mentioned  (and 
some  smaller  buildings  added  at  a  later  date)  so  long  as  it  continued  to  be  in 
the  town.  While  the  other  hospitals  weie  waiting  for  their  equij^ment,  their 
personnel  was  also  employed  in  the  temporary  hospitals. 

No.  3  Advanced  i)ep6t  of  Medical  Stores  opened  in  Bloemfontein  by  the 
end  of  March  (29th),  and  was  of  much  assistance,  as  the  stores  of  medical  and 
surgical  material  in  the  town  were  early  exhausted  by  purchase  to  provide  for 
the  needs  of  the  field  hospitals. 
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For  more  than  a  month  after  the  occupation  the  su|3phes  of  all  kinds 
received  fell  short  of  the  minimum  considered  necessary.  But  it  was  possible 
to  get  up  some  62  trucks  of  medical  stores  and  comforts,  in  addition  to 
461  trucks  of  ordna^nce  material,  some  of  which  M'ere  for  the  hospitals.  In 
addition  to  this  the  hospital  trains  on  each  of  their  trips  from  the  base 
brought  up  as  much  as  they  could  carry  of  the  smaller  and  more  portable 
articles,  which  were  most  in  demand. 

It  is  convenient  to  divide  the  further  account  of  Bloemfontein  into  two 
parts,  before  and  after  the  advance  to  Kroonstadt. 

The  force  under  Lord  Boberts  which  marched  into  Bloemfontein  was 
composed  o±  1,405  Officers,  and  32,549  other  ranks,  or  a  total  of  33,954  of  all 
ranks,  with  11,540  horses.  It  consisted  of  the  cavalry  division  (three 
brigades),  four  brigades  of  mounted  infantry,  the  Naval  Brigade,  the  Guards 
Brigade,  the  6th,  7th,  and  9th  Divisions,  with  the  usual  details.  The 
6th  Division  marched  in  on  the  14th,  the  7th  and  9th  some  days  later. 
The  infantry  divisions  were  encamped  on  the  slopes  to  the  westward  of  the 
town,  the  Naval  and  the  Guards  Brigades  on  the  plain  to  the  south,  while 
the  cavalry  and  mounted  infantry  were  scattered  round  the  town  at  a  greater 
distance  from  it. 

The  soil  in  the  vicinity  is  somewhat  shallow,  the  subjacent,  soft  mudstone 
crops  up  here  and  there,  and  the  surface  is  much  broken  by  small  spruits 
and  dongas.  After  heavy  rain  traffic  converts  the  surface  layers  into  a 
sticky  mud,  which  dries  rapidly,  and  forms  a  fine  dust.  Outside  the 
municipal  boundary  there  are,  of  course,  no  made  roads,  and  from  the  situation 
of  the  camps  such  roads  as  existed  were  much  cut  up,  and  new  tracks  were 
made  over  the  open  veldt. 

The  water  supply  of  Bloemfontein  until  May,  1899,  depended  entirely  on 
shallow  and  insufficiently  protected  wells  sunk  in  and  around  the  town.  At 
that  date  waterworks  had  been  opened  at  Sauna's  Post,  some  21  miles  to  the 
east  of  the  town,  where  the  water  from  the  Modder  Biver  was  impounded, 
pumped  to  a  reservoir  on  Boesman's  Kop,  w^hence  it  flowed  to  a  distributing 
reservoir  on  the  side  of  Naval  Kopje  to  the  north-west  of  the  town,  from  which 
it  was  distributed  by  gravitatiou.  The  system  was  not  complete,  the  supply 
was  not,  compulsory,  and  some  of  the  inhabitants  preferred  to  depend  on  the 
wells.  The  process  of  filtration  at  Sauna's  Post  was  quite  inefficient,  but, 
such  as  it  was,  this  supply  was  safer  than  that  from  the  wells.  The  water- 
works were  occupied  by  the  Boers  on  the  night  of  March  31st,  and  from 
April  3rd  the  town  was  reduced  to  the  old  supply  from  wells. 

For  some  years  before  the  war,  Bloemfontein  had  a  bad  reputation  on 
account  of  the  prevalence  of  enteric  fever.  It  had  appeared  annually, 
beginning  as  elsewhere,  after  the  fii'st  rains,  increasing  after  the  heavier,  and 
declining  after  the  maximum  rainfall.  In  this  respect  it  conforms  to  the 
conditions  associated  with  its  annual  prevalence  in  Natal.  In  recent  years  it 
has  been  observed  that  enteric  fever  has  been  increasingly  prevalent  in  the 
smaller  towns  and  farms  round  Bloemfontein ;  this  is  probably  part  of  a 
general  increase  which  has  occurred  very  widely  in  South  Africa. 

Sanitary  problems  receive  very  little  attention  in  that  country.  Among 
the  Boer  and  native  population  no  attention  whatever  is  paid  to  these  matters, 
while  even  in  the  EngUsh  colonies,  outside  the  coast  ports,  the  conditions 
approximate  lo  those  obtaining  in  England  a  century  ago.  There  are,  of 
course,  difficulties  which  do  not  exist  in  this  country ;  in  the  majority  of  cases 
a  water-carriage  system  for  the  removal  of  excreta  would  be  very  difficult  to 
arrange.  Irrigation  schemes  and  sewage  farms  hardly  exist.  It  is  not 
recognised  so  far  that  expenditure  on  sanitary  matters  is  profitable,  hence, 
the  usual  method  is  a  more  or  less  unsatisfactory  pail  system,  and  this  was 
in  use  in  Bloemfontein. 

In  addition  to  these  well-defined  sources  of  danger,  the  suspicious  water 
supply,  and  the  imperfect  removal  system,  there  was,  as  usual,  a  total 
disregard  of  any  attempt  at  cleanliness  in  the  surroundings  of  the  houses, 
and,  more  important,  of  the  wells.  It  is  also  important  to  note  that  what- 
ever little  may  have  been  done  in  the  towns  to  improve  these  conditions,  the 
small  dorps  and  farms  remain  in  a  state  of  primitive  filth.  Further,  it  must 
be  noted  that  enteric  fever  occurs  among  the  native  population,  and  there  is 
much  reason  to  believe  that  before  the  war,  the  bacillus  became  widely 
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disseminated  throughout  the  country  W  natives  returning  from  the  Rand, 
and  probably  also  from  Kimberley. 

The  local  conditions  were  then  an  endemic  area  provided  with  an  impure 
water  supply,  and  in  a  bad  sanitary  condition  generally.  ^  To  this  was  added 
the  hnmau  factor,  an  army  exhausted  by  excessive  exertion  on  a  reduced  diet, 
marching  through  a  district  where  the  only  available  water  supply  was  scanty, 
and  probably  in  many  instances  polluted. 

Turning  now  to  the  history  of  the  force  which  was  exposed  to  these 
conditions,  before  it  left  the  western  line,  enteric  fever  had  been  steadily 
increasing  on  the  line  between  De  Aar  and  Kimberley  since  the  end  of 
December,  though  the  rate  of  incidence  was  not  great  in  proportion  to  the 
strength  of  the  troops.  But  in  spite  of  the  factors  for  evil  which  influenced 
the  troops  during  the  march,  the  general  health  at  its  beginning  was  good. 
Few  cases  of  enteric  fever  had  occurred,  only  six  were  admitted  to  the  field 
liospitals  during  the  first  fortnight  of  the  advance,  and  between  March  2nd 
and  16th,  31  more.  One  has,  of  course,  to  consider  along  with  enteric  fever 
the  so-called  "  simple  continued  fever,"  of  which,  during  February,  78  cases 
were  admitted  to  the  field  hospitals  with  the  moving  force,  and  114  into  the 
Guards  Field  Hospital  at  Klip  Drift.  During  the  third  and  fourth  weeks  of 
the  march  (ending  March  2nd  and  9th  respectively  for  the  purposes  of  the 
hospital  returns),  the  admissions  included  under  this  head  increased  consider- 
ably, to  fall  again  during  the  week  ending  March  16th.  A  large  number  of 
these  cases  of  simple  continued  fever  were  undoubtedly  due  to  fatigue, 
exposure,  and  other  transient  causes ;  this  is  shown  by  the  numbers  who 
returned  to  duty  in  a  few  days,  which  \\^ould  have  been  materially  increased 
had  the  transport  available  allowed  of  their  being  carried  for  a  day  or  two. 
On  the  other  hand,  it  is  certain  that  some  of  these  cases  were  the  early  stages 
of  enteiic  fever.  What  the  proportion  was,  it  is  not  possible  to  say,  but 
probably  about  one-third  of  the  total  would  prove  to  be  enteric  fever. 
Calculation  on  this  basis  gives  a  total  of  about  220  cases  of  enteric  fever  in 
a  force  of  nearly  34,000  men  during  a  period  of  five  weeks,  or  an  admission 
rate  over  the  period  of  about  1^  per  1,000  per  week. 

The  force  left  the  western  line  on  February  11th.  From  that  date, 
inclusive,  to  March  2nd  is  20  days,  so  that  the  admissions  of  the  second  and 
third  weeks  of  the  march  (ending  on  February  23rd  and  March  2nd  for  the 
weekly  retrrns)  include  the  majority  of  the  cases  due  to  infection  at  Modder 
River.  The  admissions  for  the  following  week  (March  9th)  certainly  exhaust 
the  cases  directly  due  to  tliis  infection,  and  probably  include  a  large  number 
contracted  at  Paardeberg,  where  the  first  exposure  to  infection  dates  from 
February  18th. 

On  March  16th,  there  were  in  the  \*nrious  field  hospitals  of  the  force  in 
and  around  Bloemfontein  327  cases,  of  whom  17  were  enteric  fever  and 
93  simple  continued  fever.  This  is  exclusive  of  the  13th  Brigade  Field 
Hospitah  then  at  Driefontein,  It  must  be  remembered  that,  including  the 
cases  in  this  hospital  (415),  the  total  of  742  sick  and  wounded  represents  the 
total  sickness  in  the  force  on  the  march  from  Poplar  Grove,  from  which  place 
the  last  convoy  went  back  to  the  western  line.  That  is,  on  its  arrival  in 
Bloemfontein,  the  proportion  of  the  force  under  Lord  Roberts  in  touch  with 
it,  but  inefficient  on  account  of  wounds  or  disease,  was  a  little  over  2  per  cent, 
of  the  strength. 

But  immediately  that  the  stimulus  of  the  movement  ceased,  history 
repeated  itself,  and  the  sick  rate  began  to  increase.  On  the  one  hand,  men 
who  felt  ill  were  no  longer  reluctant  to  report  sick,  and  on  the  other,  the 
effects  of  the  march  across  the  Free  State  became  apparent.  During  the  first 
week  after  the  occupation  of  Bloemfontein,  the  admissions  for  the  continued 
fevers  (enteric  and  simple  continued  fevers)  were  nearly  treble  those  of  the 
previous  week,  and  the  numbers  still  further  increased  in  the  following  week 
(ending  March  30th).  These  probably  exhaust  practically  the  whole  of  the 
cases  contracted  on  the  march  to  Bloemfontein,  The  beginning  of  the  out- 
break among  the  Boer  prisoners  at  Simonstown  (already  referred  to)  was 
synchronous  with  the  increase  in  Bloemfontein. 

The  total  admissions  from  all  causes  increased  steadily  till,  in  the  third 
week  in  April,  the  admissions  to  hospital  exceeded  1,400.  '^During  the  next 
two  weeks  the  number  of  admissions  fell  somewhat,  but  afterwards  increased, 
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and  rose  to  their  maximum  in  the  middle  of  May,  from  which  date  they 
rapidly  and,  with  one  exception,  steadily  fell  to  the  end  of  Ju\y. 

■  But,  fortunately,  for  the  first  fortnight  after  our  arrival  the  total  number 
of  sick,  though  large  in  comparison  with  the  numbers  for  the  previous  weeks, . 
was  not  excessive  in  proportion  to  the  strength  of  the  force.  On  March  30th 
the  number  remaining  in  hospital  in  Bloemfbntein  amounted  only  to  3 '6  per 
cent,  of  the  marching  in  strength,  while  a  week  later  (including  the  wounded 
from'  Karee  Siding  and  Boesman's  Kop)  it  barely  reached  5  per  cent.  There 
were  for  the  care  and  attendance  on  these  cases,  only  the  personnel  of  the  field 
■units,  lessened  by  the  casualties  which  had  occurred  since  the  force  left 
Modder  River,  but  assisted  by  the  nursing  Siscers  already  mentioned. 

As  regards  accommodation,  by  the  beginning  of  April  there  were  some 
700  sick  and  wounded  in  buildings,  leaving  about  the  same  number  under 
treatment  in  the  field  hospitals.  When  No.  5  Stationary  Hospital  opened  in 
the  first  week  of  April  the  accommodation  in  buildings  rose  to  some  860  beds, 
but  this  practically  exhausted  all  the  buildings  in  the  town  which  were  at  all 
suitable  and  could  be  staffed.  The  smaller  buildings  which  could  be  and 
were  occupied  later,  gave  only  a  small  and  temporary  increase.  On  account 
of  the  want  of  material,  it  was  not  possible  to  erect  huts  for  use  as  temporary 
hospitals. 

It  therefore  resulted  that  till  the  general  hospitals  arrived,  a  considerable 
proportion  of  the  sick  and  wounded  had  to  be  accommodated  in  the  hospitals 
of  their  brigades.  This  necessity  resulted  in  much  luiavoidable  hardship  and 
suffisring  to  the  sick  and  wounded.  Field  hospitals  are  neither  intended  nor 
suited  for  the  continued  treatment  of  serious  cases  ;  they  have  neither  beds 
nor  clothing  for  the  sick,  the  number  of  stretchers  is  small,  and  the  supply 
of  the  various  utensils  limited.  Their  equipment,  even  when  complete,  is 
designed  to  give  temporary  succour  only,  for  which  purpose  the  experience  of 
the  campaign  shows  that  it  is  well  suited.  But  the  equipment  of  the  field 
hospitals  in  Bloemfontein  had  been  necessarily  reduced  with  the  reduction  of 
the  transport,  and  it  was  for  some  time  impossible  to  make  any  material 
additions  to  it  beyond  the  replacing  of  the  expended  medical  and  surgical 
stores  by  purchase,  and  from  No.  3  Advanced  Depot  of  Medical  Stores.  The 
tents  of  No.  5  Stationary  Hospital,  which  was  established  in  the  Raadzaal, 
were  distributed  among  the  field  hospitals,  together  witii  some  taken  from 
the  Boers,  and  later,  when  No,  10  General  Hospital  had  taken  over  the 
temporary  hospitals  in  the  town,  some  of  its  marquees  were  also  given  to  the 
units  then  remaining  in  Bloemfontein. 

In  April  the  admissions  still  further  increased,  and  in  addition  to  this 
influx,  the  numbers  remaining  in  hospital  were  steadily  increasing  by  the 
accumulation  of  serious  cases  which  required  a  prolonged  period  of  treatment. 
The  result  was  a  heavy  strain  on  all  the  resources  of  the  medical  service.  The 
serious  cases  increased  more  rapidly  than  beds  could  be  found  for  them  in  the 
temporary  hospitals  in  the  town,  and  this  in  spite  of  the  evacuation  of  such 
cases  as  were  fit  to  move,  a  process  which  to  a  small  extent  had  been  going 
on  since  March  24th.  It  was,  of  course,  impossible  at  first  to  send  any  but 
slight  cases,  which  were  in  the  minority  in  the  hospitals  in  buildings,  so  that 
the  evacuation,  though  lessening  the  actual  number  under  treatment  in 
Bloemfontein,  did  little  to  assist  in  the  treatment  of  the  more  severe  cases. 
At  first  only  such  cases  could  be  sent  as  were  able  to  walk  across  the  pontoon 
bridge  at  Norval's  Pont,  and  the  number  was  limited.  After  the  resumption 
of  trafiic,  by  April  6th  it  was  possible  to  send  about  60  at  a  time  by  the 
ordinary  trains,  which  then  ran  across  the  bridge.  The  first  hospital  train. 
No.  2,  under  Captain  C.  C.  Fleming,  D.S.O.,  arrived  in  Bloemfontein  on 
April  5th,  and  left  on  the  7tli  for  the  base,  while  No.  3,  under  Major 
M.  W.  H.  Bussell,  arrived  in  Bloemfontein  on  April  8th,  and  left  two  days 
later  with  144  of  all  ranks  sick  and  wounded.  From  this  date  the  evacuation 
proceeded  steadily,  both  by  ordinary  trains,  by  trains  made  up  locally,  and  by 
the  hospital  trains,  Nos.  2  and  3. 

There  were  available  on  the  line  between  Bloemfontein  and  Cape  Town 
at  this  time  No.  6  General  Hospital  at  Naauwpoort,  No.  3  Stationary  Hospital 
at  De  Aar,  and  the  Imperial  Yeomanry  Hospital  at  JJeelfbntein.  This  last 
had  opened  some  200  beds  on  March  18th,  and  afterwards  gradually  increased 
its  accommodation;    In  Cape  Town,  No.  5  General  Hospital  was  established 
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at  Woodstock,  in  addition  to  'Nos.  1  and  2  at  Wynberg,  and  No.  3  at 
Rondebosch.  There  were  in  this  way  a  large  number  of  beds  available  for 
those  who  could  be  got  to  them,  and  it  was,  of  course,  advantageous  to  utilise 
the  hospitals  nearest  to  Bloemfontein  for  the  cases  sent  dpwn  by  the  ordinary 
trains,  so  that  the  hospital  trains  (in  addition  to  the  actual  removal  of  sick 
from  Bloemfontein)  took  cases  which  were  fit  to  move  from  Naauwpoort  to 
De  i\ar  and  Deelfontein,  to  make  room  for  the  cases  sent  from  Bloemfontein 
by  the  oi-dinary  trains,  all  of  whom  were  in  the  first  instance  consigned  to 
Kaauwpoort.  Nos.  2  and  3  Hospital  Trains  also  conveyed  suitable  cases  direct 
from  Bloemfontein  to  tije  hospitals  at  Cape  Town. 

The  arrival  of  the  personnel  of  the  three  general  hospitals  gave  welcome 
assistance.  That  of  No.  10  at  once  took  over  the  temporary  hospitals  in  the 
town,  setting  free  the  staffs  of  the  field  units  to  return  to  their  own  hospitals, 
while  part  of  the  staffs  of  Nos.  8  and  9  also  assisted,  the  remainder  being 
employed  with  the  stores  and  equipment,  which  arrived  at  irregular  intervals 
from  the  coast.  The  Langman  Hospital  (established  on  the  cricket  ground), 
the  Irish  and  the  Portland  (both  encamped  in  the  vicinity  of  the  town),  were 
weli  found  and  complete,  and  their  aid,  although  comparatively  small,  was 
both  valuable  and  timely. 

The  arrival  of  these  six  units  completed  the  detail  of  hospitals  for 
Bloemfontein.  The  next  stage  was  the  enlargement  of  the  general  hospitals 
to  cope  with  the  demands  for  accommodation.  This  could  only  be  done 
gradually,  owing  to  the  delay  and  difficulty  in  getting  up  marquees  and 
equipment,  as  the  pressure  on  the  line  was  still  great.  Bell  tents,  however, 
were  available  in  considerable  number,  and  were  utilised  in  the  absence  of  the 
hospital  marquees. 

The  equipment  of  No.  10  General  Hospital  helped  considerably  in  the 
extension  of  the  other  two  general  hospitals.  Most  of  its  marquees  were 
divided  between  them,  but  a  few,  with  some  equipment,  were  given  to  the 
field  hospitals.  The  hospital  trains  continued  to  bring  up  stores  and  equip- 
ment on  their  journeys  from  the  base. 

In  the  middle  of  April  a  convalescent  camp  was  opened  to  accom- 
modate those  cases  who  no  longer  needed  actual  treatment  in  hospital,  but 
merely  rest  and  food.  By  the  beginning  of  May  this  was  able  to  accom- 
modate 500  cases,  for  whom  extra  food  was  issued.  Towards  the  end  of 
April  a  similar  camp  was  arra,nged  for  at  Nerval's  Pont,  for  wdiich  some 
bell  tents  were  sent  from  Bloemfontein,  the  remainder  and  inattresses  from 
the  base.  These  two  camps  reduced  the  pressure  on  the  hospitals,  and 
made  room  for  more  important  cases.  Meanwhile  arrangements  were  made 
to  increase  the  acconmiodation  on  the  line  near  Bloemfontein.  In  the  middle 
of  April  half  of  No.  3  General  Hospital  at  Rondebosch  had  been  warned  to 
be  in  readiness  to  move  to  the  Free  State  ;  on  the  28th  the  order  for  its 
departure  was  given,  and  it  arrived  at  Springfontein  (under  Lieut. -Colonel 
A.  H.  Keogh)  on  the  5th  May,  took  in  some  sick  the  following  day,  and 
received  a  convoy  of  300  sick  on  the  11th. 

In  the  end  of  April  the  Edinburgh  Hospital  was  being  established  at 
Norval's  Pont,  where  a  small  stationary  hospital  was  also  formed  to  replace 
the  half  of  the  12th  Brigade  Field  Hospital  which  had  been  stationed  there 
to  look  after  the  local  sick.  The  Edinburgh  Hospital  did  not  open  until 
the  middle  of  May. 

At  this  time  the  personnel  (excluding  Officers,  Civil  Surgeons,  and 
Sisters)  of  the  three  general  hospitals  in  Bloemfontein  consisted  of  warrant 
and  non-commissioned  officers  of  the  Royal  Army  Medical  Corps,  specially 
enlisted  men,  St.  John  Ambulance  Brigade,  and  the  Militia  Medical  Statf 
Corps.  Of  the  total  half  only  belonged  to  the  Ptoyal  Army  Medical  Corps. 
Of  the  remainder,  more  than  half  (one  quarter  of  the  whole  peis  nnel) 
belonged  to  the  St.  John  Ambulance  Brigade.  This  made  a  very  material 
difference  in  the  working  of  the  hospitals  ;  these  men,  though  willing  and 
interested  in  their  work,  were  yet  untrained;  they  were  not  only  ignorant 
of  the  routine  duties  required  of  the  Royal  Army  Medical  Corps,  bub  had 
little  or  no  idea  of  what  is  required  of  a  sick  attendant,  and  the  result 
was  that  the  strain  on  the  whole  staff  of  the  hospitals  was  much  greater 
even  than  a  bare  statement  of  the  number  of  cases  under  treatment 
inq)li(:'S.  .         ,  - 
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The  same,  to  a  less  degree,  applies  to  the  C)fficers.  The  civil  surgeons 
of  these  units  were  •  fresh  fi'om  England;  those  sent  up  from  the  base  had 
little  more  experience,  and  as  a  consequence  the  small  number  of  Officers  of 
the  Royal  Army  Medical  Corps  were  heavily  taxed  in  organising  their 
hospitals. 

During  April  supplies  of  every  kind  were  being  accumulated  in  the  town. 
E-ations  were  good  and  plentiful ;  fresh  bread  was  issued  regularly  in  place  of 
biscuit.  Stores  of  clothing  and  boots  arrived  and  were  issued,  not  before 
they  were  urgently  required.  Tents  for  the  troops  began  to  arrive  on 
April  3rd,  so  that  regular  camps  were  formed  in  place  of  the  temporary 
bivouacs. 

As  regards  sanitation,  a  removal  system  was  instituted  immediately  on 
arrival.  By  the  camp  order  of  March  16th,  General  Officers  Commanding 
Divisions  were  directed  to  depute  an  Officer  to  arrange  with  the  City 
Engineer  for  the  construction  of  latrines,  the  provision  ol  buckets,  and  the 
removal  of  night  soil  and  refuse  daily.  The  execution  of  this  plan  naturally 
took  some  little  time,  but  the  trench  latrines,  which  of  necessity  had  to  be 
employed  at  jfiist,  were  gradually  replaced  by  the  more  satisfactory  bucket 
latrines. 

The  water  supply  was  a  considerable  difficulty  during  April.  Soon 
after  our  arrival  in  Bloemfontein,  a  system  of  pipes  had  been  laid  down  to 
supply  the  camps  close  to  the  town  with  the  municipal  supply  from  the 
waterworks.  The  Boers,  however,  regained  possession  of  the  waterworks  on 
March  31st,  and  on  April  3rd  the  supply  was  cut  off.  The  waterworks  came 
again  into  our  hands  on  April  24th,  but  owing  to  the  deficiency  of  some  of 
the  working  parts  of  the  pumps,  the  supply  to  the  town  was  not  resumed 
till  May  J  0th.  During  this  interval  the  force  in  occupation  was  of  necessity 
reduced  to  the  old  supply  from  wells.  One  particular  spring  (Fonteinen), 
which  was  repnted  to  be  ot  excellent  quality  (a  condition  v/hich  was  justified 
by  the  appearance  of  the  area  feeding  it),  was  opened  out  and  fitted  with 
a  pump.  This  formed  the  main  supply  to  the  camps  on  the  south  of  the 
town,  but  as  no  means  of  distributing  the  water  existed,  except  by  water- 
carts,  its  use  was  limited  by  considerations  of  distance,  and,  as  a  result,  in 
many  instances  local  supplies  of  indifferent  character  were  used.  In  the  out- 
lying camps  water  was  obtained  under  arrangements  made  by  the  Royal 
Engineers ;  the  quality  of  these  supplies  varied  very  greatly.  At  Sussex 
Hill  a  bore  hole  was  completed  on  April  16th,  which  gave  a  satisfactory 
supply,  sufficient  for  the  needs  of  the  troops  stationed  there,  and  in  the  end 
of  the  month  a  bore  hole  was  completed  near  the  Willows,  to  the  south  of  the 
town ;  the  excellent  supply  so  obtained  was  distributed  through  the  mains 
laid  down  to  the  camps.  But  from  April  3rd  to  27th  at  the  least,  only  those 
camps  within  a  practicable  distance  of  the  particular  spring  referred  to  were 
supplied  W'ith  water  whose  character  was  at  all  above  suspicion,  and  in  some 
other  instances  the  quantity  as  well  as  the  quality  was  below  the  mark. 

Little  could  be  done  to  purifv  these  supplies.  Fuel  was  scarce ;  even 
with  wood  cut  locally  there  was  not  more  than  sufficient  for  cooking,  no 
special  issue  for  the  boiling  of  water  was  practicable.  Oil  was  scarce.  Only 
a  proportion  of  the  units  were  in  possession  of  the  Berkefeld  filter  ;  they  were 
systematically  used  only  in  the  medical  units. 

The  weather  during  March  and  the  early  part  of  April  was  bad  ;  much 
rain  fell,  to  the  detriment  of  the  health  of  the  troops,  for  whom  tents  did  not 
begin  to  arrive  till  April  3rd.  As  a  result  rheumatism  and  bowel  troubles 
were  prevalent. 

P. — Movements  in  the  Oeange  Fbee  State, 

During  the  halt  at  Bloemfontein  there  was  considerable  activity  in 
Free  State,  On  March  29th  the  action  at  Xaree  took  place,  where  the 
7th  Division,  some  artillery,  with  three  brigades  of  cavalry  and  some  mounted 
infantry  were  engaged,  with  a  considerable  number  of  casualties,  and  sub- 
sequent to  this,  pending  the  advance.  Glen  Station  and  Karee  were  held  by 
the  7th  Division,  Soon  after  our  arrival  in  Bhjemfbntein  a  small  columm  had 
been  sent  eastwards  towards  Thabanchu,  which  was  occupied.  In  the  end  of 
the  month  Colonel  Broadwood  left  Thabanchu  to  fall  back  on  Bloemfontein, 
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and  ou  the  way  was  entrapped  at  Koorn  Spruit,  and  suffered  a  heavy  loss. 
The  remainder  of  the  Cavalry  Division,  the  9th  Division,  and  the  13tli 
Brigade  (6th  Division)  moved  out  from  Bloemfontein  for  his  relief 

The  3rd  Division  had  now  its  headquarters  at  Sprin^rfontein,  while 
detachment  falling  back  from  Dewetsdorp  was  attacked  at  Reddersburg.  At 
Wepener  a  body  of  the  Colonial  Division  was  besieged  from  April  9th  to 
the  25th. 

In  the  third  week  in  April  the  Colonial  Division  with  Hart's  Brigade 
were  moving  towards  Wepener  from  the  south.  The  8th  Division  joined  the 
3rd  near  JReddersburg,  and  tlie  combined  force  advanced  towards  Dewetsdorp, 
being  engaged  for  three  days  at  Constantia  Farm  on  the  way.  The 
11th  Division,  with  the  cavalry  under  Major-General  French,  advanced  from 
Bloemfontein,  and,  after  an  engagement  at  Leeuwkop,  joined  the  3rd  and 
Sth  Divisions  at  Dewetsdorp. 

Major-General  Ian  Ha'nilton  left  Bloemfontein  on  the  22nd  with  a  force 
of  mounted  infantry  for  the  waterworks,  where  he  was  joined  by  the 
19th  Brigade.  The  follov/ing  day  the  waterworks  were  seized  and  occupied, 
the  main  body  of  the  column  advancing  were  engaged  at  Israels  Poort  on 
the  25th,  and  occupied  Thabanchu  the  following  day.  There  came  the 
cavalry,  the  Sth  and  11th  Divisions,  leaving  the  3rd  at  Dewetsdorp.  From 
Thabanchu,  Hamilton  marched  north  towards  Winburg,  and,  after  a  brisk 
action  at  Houtnek,  halted  at  Jacobsrust,  where  he  was  joined  by  the 
2nd  Cavalry  and  21st  Infantry  Brigades.  The  whole  moved  on  and  occupied 
Winburg  on  May  5th,  where  the  remainder  of  the  9th  Division  also  arrived. 
The  Sth  Division  remained  at  Thabanchu,  while  the  cavalry  and  11th  Division 
returned  to  Bloemfontein  to  take  part  in  the  general  advance. 

The  8th  Division  arrived  from  England  with  its  field  units  complete  as 
regards  number,  though  the  personnel  consisted  mainly  of  untrained  men 
with  a  small  stiffening  of  the  Boyal  Army  Medical  Corps.  The  original 
17th  Brigade  Field  Hospital  was,  however,  taken  for  use  with  the  5th  Brigade, 
lOtb  Division  (as  the  10th  Divisional  units  had  been  detained  in  Natal),  and 
its  place  was  taken  by  the  Sth  Divisional  Hospital,  thus  reducing  the  total 
with  the  division  from  three  to  two.  The  3rd  Division,  in  addition  to 
No.  in  Field  Hospital  and  the  Cape  Medical  Staff  Corps  Bearer  Company, 
had  half  a  field  hospital  and  bearer  company  of  the  New  South  Wales  Army 
Medical  Corps. 

But  the  various  brigades  which  left  Bloemfontein  had  to  take  witli  them 
their  field  units  or  sections  of  them.  This  involved  the  evacuation  of  the 
field  hospitals  of  these  brigades,  and  additional  pressure  on  those  remaining 
in  Bloemfontein. 

The  12th  Brigade  moved  across  the  Oiange  River  at  Nerval's  Pont 
between  the  15th  and  19th  of  March,  and  on  the  20th  advanced  in  two  small 
columns  through  the  southern  part  of  the  Free  State  by  Fauresmith  and 
Petrusburg ;  they  arrived  in  Bloemfontein  on  April  4th,  when  the  brigade 
rejoined  the  6th  Division. 

In  addition  to  the  increase  of  the  force  in  the  field  in  the  Free  State, 
reinforcements  were  being  pushed  up  to  Bloemfontein,  while  a  large  body  of 
troops  was  employed  on  the  line  between  Karee  and  the  Orange  River,  at 
Nerval's  Pont  and  Bethulie.  That  is,  during  April,  the  strength  of  the  troops 
in  the  Free  State  increased  to  more  than  double  the  original  strength  at  the 
time  of  the  occupation  at  Bloemfontein,  The  wounded  (in  considerable 
number)  from  Karee  and  Koorn  Spruit,  from  Constantia  Farm,  Leeuwkop, 
and  Houtnek,  all  came  sooner  or  later  into  Bloemfontein,  while  most  of  the 
sick  from  all  parts  of  the  Free  State  were  also  received  in  the  hospitals  in 
Bloemfontein.  This  formed  a  very  material  addition  to  the  cases  which 
originated  in  the  town  itself,  and  so  even  for  this  period  it  is  extremel}" 
improbable  that  any  true  estimate  of  the  actual  sick  rate  of  Bloemfontein  itself 
can  es  er  be  formed. 
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Q. — Preparations  for  the  Advance. 

On  Mav  3rd,  the  concentration  of  the  central  forces  for  the  advance  to 
Pretoria  took  place  at  Karee,  while  the  wings  extended  from  the  west  of 
the  railway  line  as  far  east  as  Winburg.  The  force  then  consisted  of  the 
2nd  Cavalry  Brigade,  four  brigades  of  mounted  infantry,  the  7th  and  11th 
Divisions,  and  the  19th  and  21st  Brigades.  The  remainder  of  the  Cavalry 
Division  was  ordered  to  concentrate  at  Brandfort  some  days  later. 

The  mounted  infantry  brigades  were  provided  with  sections  of  the  New 
South  Wales  Ambulance,  light  and  mobile  units  ;  the  Principal  Medical 
Officer  of  the  Mounted  Infantry  Division  (under  Major-General  Ian  Hamilton) 
was  Colonel  W.  D.  C.  Williams,  New  South  Wales  Medical  Corps.  The 
11th  Division  was  formed  in  South  Africa  of  the  Guards  and  18th  Brigades. 
Each  of  these  had  been  accompanied  by  its  field  units  on  its  arrival  in 
Bloemfontein,  but  it  had  not  been  possible  to  add  a  divisional  hospital  to 
them.  The  21st  Brigade  was  formed  in  Bloemfontein,  and  for  it  field  units 
were  found  by  taking  those  of  the  4th  Cavalry  Brigade  ;  these  in  turn  were 
replaced  by  halves  of  the  units  with  the  2nd  Cavalry  Brigade.  Half  units 
were  found  to  be  quite  large  enough  for  the  cavalry  brigades  then  in  the  field. 

The  remamder  of  the  force  had  the  field  units  assigned  to  them  which 
had  accompanied  their  brigades  on  the  advance  to  Bloemfontein.  But  there 
was  considerable  difficulty  in  moving  the  field  hospitals  from  Bloemfontein 
with  their  brigades,  partly  owing  to  the  accumulation  of  sick  in  them,  and 
partly  to  difficulties  regarding  transport. 

On  March  15th,  Lord  Roberts  had  directed  that  the  transport  of  the 
field  units  should  be  made  up  to  the  original  scale,  the  balance  being  sent  up 
as  opportunity  offered.  This,  however,  did  not  appear  in  Army  Orders  till 
April  30th.  But  owing  to  the  fact  that  the  transport,  left  behind  when  the 
army  entered  the  Free  State,  had  been  utilised  for  other  purposes  while  so 
diverted  from  its  original  employment,  delay  occurred  in  replacing  it,  and  in 
some  instances  it  never  was  replaced.  Owing  to  the  pressure  on  the  line, 
some  time  elapsed  befors  all  the  ambulances  could  be  got  up.  Further,  in 
some  cases  at  least,  though  transport  for  the  field  units  was  issued  to  the 
brigade,  it  never  reached  the  medical  units,  and  delay  occurred  before  a  second 
issue  could  be  made. 

The  14th  and  15th  Brigade  Field  Hospitals  were  detained  at  Glen  and 
Karee  respectively,  when  their  brigades  marched  ofi",  as  they  were  full  of  sick, 
Tiie  14th  Brigade  Field  Hospital  was,  however,  rapidly  evacuated,  and  sent  by 
rail  to  Brandfort,  from  which  it  marched  and  joined  its  brigade  on  May  14th, 
while  the  15th  Brigade  Field  Hospital  left  to  rejoin  four  days  later.  The 
greater  part  of  the  19th  Brigade  Field  Hospital  was  detained  in  Bloemfontein 
till  May  25th,  owing  to  want  of  transport,  only  a  section  going  on  with  the 
brigade.  The  field  hospital  of  the  other  brigade  (Highland)  of  the  9th  Division 
was  also  detained  for  the  same  reason.  The  corresponding  bearer  companies 
were  given  tents  and  equipment  to  enable  them  to  act  as  field  hospitals  for 
about  50  sick.  The  21st  Brigade  units  were  detained  till  May  8th,  as  the 
transport  issued  was  taken  over  by  the  brigade,  wHiich  marched  off  leaving 
its  medical  units  to  wait  for  a  second  issue,  which  took  some  days. 

The  Imperial  Yeomanry  Field  Hospital  and  Bearer  Company  was 
detained  in  Bloemfontein  ready  to  move,  except  for  the  want  of  mules.  On 
the  match  northward  this  unit  was  captured  by  De  Wet  at  Boodeval,  where, 
however,  it  was  able  to  render  valuable  assistance  to  the  wounded  in  the 
engagement. 

The  result  of  this  was,  that  although  the  divisions  had  nominally  only 
two  instead  of  the  normal  three  field  hospitals,  several  even  of  these  were 
delayed  considerably  after  the  departure  of  their  brigades  ;  hence,  there  was 
a  deficiency  of  field  hospital  accommodation  with  the  moving  force,  at  least  as 
far  as  Kroonstadt.  This  led  to  difiiculties,  especially  in  convoy  duties  ;  there 
was  no  spare  personnel,  and  the  attendance  on  the  sick  transferred  to  the  line 
for  transport  to  Bloemfontein  had  to  be  cut  down  to  a  minimum.  One  of  the 
J  Uth  Division  units  (No.  17  Field  Hospital),  however,  arrived  from  Natal,  and 
was  utilised  on  the  line  for  the  reception  and  transfer  of  convoys  from  the 
front.    No.  17  Field  Hospital  arrived  at  East  London  from  Durban  in  the  first 
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week  of  May.  From  there  it  was  railed  to  Braridfort,  where  half  remained, 
while  the  other  half  went  on  to  Sand  River,  at  that  time  the  railhead. 

It  was  after  the  occupation  of  Bloemfontein,  and  the  opening  of  the 
railway  to  the  south,  that  the  troops  on  the  lines  of  communication  began  to 
assume  that  importance  which  afterwards  became  so  marked  a  feature  of  the 
campaign.  Posts  were  established  at  every  railway  station,  every  bridge,  and 
even  every  important  culvert  for  their  protection  ;  and,  with  the  advance  to 
Pretoria,  the  chain  of  posts  behind  the  moving  force  lengthened,  till  in  the 
later  stages  of  the  war  it  extended  over  the  3,000  miles  of  railway  then  in  our 
possession  and  use.  The  scale  of  the  medical  establishment  laid  down  in  war 
establishments  makes  no  provision  for  these  troops,  for  whom  local  provision 
had  to  be  made. 

In  addition  to  the  force  marching  towards  Pretoria  under  the  direct 
command  of  Lord  Roberts,  there  were  four  divisions  operating  in  the  Free 
State,  besides  two  (the  3rd  and  6th)  held  in  reserve  in  Bloemfontein. 
Lord  Methuen  was  advancing  from  the  west  to  reach  Kroonstadt  in  the  end 
of  May,  the  8th  and  part  of  the  9th  were  moving  upwards  in  the  eastern  part 
of  the  area,  with  the  Colonial  Division  in  their  rear.  As  a  result  temporary 
arrangements  had  to  be  made  all  over  the  Free  State  for  the  accommodation 
of  sick  and  wounded  who  could  not  be  taken  on  with  these  columns.  Some 
of  these  temporary  hospitals  were  only  used  for  a  few  days,  others  from  small 
beginnings  were  enlarged  and  improved  to  become  more  or  less  permanent 
hospitals.  Staffs  for  these  temporary  hospitals  had  to  be  formed  by  the 
divisional  units,  with  such  local  assistance  as  was  available,  while  later, 
assistance  was  sent  from  the  railway  line. 

Additional  hospital  accommodation  was  also  opened  on  the  railway  line 
itself  The  section  of  No.  3  General  Hospital  ordered  up  from  Pondebosch 
opened  at  Springfontein  in  the  beginning  of  May,  while  the  Edinburgh 
Hospital  opened  a  week  later  at  Nerval's  Pont,  where  a  stationary  hospital  for 
the  local  sick  had  also  been  formed.  Here,  too,  the  convalescent  camp  opened 
during  April  v^iis  increased  during  May  to  accommodate  1,000  men  under 
canvas,  many  of  whom  had  to  use  grain  bags  filled  with  grass  in  lieu  of 
mattresses,  which  could  not  be  got  up  in  sufficient  numbers. 

R. — Bloemfontein. 

Reverting  to  the  position  of  affairs  in  Bloemfontein  at  the  time  of  the 
advance,  the  evacuation  of  the  field  hospitals  increased  the  pressure  on  the 
general  and  other  hospitals  in  the  town,  both  by  the  increase  of  the  number  of 
sick  to  be  dealt  with,  and  by  the  withdrawal  of  their  personnel  who  had  been 
utilised  in  these  hospitals.  The  necessity  of  the  evacuation  of  the  field  units 
had  been  recognised  from  the  first,  hence  the  detail  of  the  units  which  were 
sent  in  to  Bloemfontein  during  the  month  of  April.  But  the  extraordinary 
sick  rate  which  developed  during  that  month  surpassed  anything  that  had 
been  anticipated,  led  to  verv  great  pressure  in  the  town  hospitals,  and  the  use 
of  the  field  hospitals  for  purposes  for  which  they  were  not  suited,  with  the 
consequent  hardship  and  suffering  to  the  sick. 

To  meet  the  demands  for  personnel,  as  large  a  draft  as  could  be  obtained 
was  sent  up  from  the  base,  while  the  accommodation  of  each  of  the  general 
hospitals  was  increased  by  the  addition  of  tents,  some  being  hospital  marquees, 
and  the  remainder  (forming  the  greater  part  of  the  increase)  bell  tents.  It 
was  arranged  that  the  bell  tents  should  only  be  used  for  the  slighter  or 
convalescent  cases,  for  whom  such  accommodation  would  be  sufficient,  but 
owing  to  the  pressure  of  work  and  the  impossibility  of  proper  supervision, 
resulting  from  the  paucity  of  the  trained  staff  of  the  Royal  Army  Medical 
Corps,  no  doubt  certain  exceptions  to  this  general  rule  occurred. 

The  strain  was  probably  greatest  on  No.  9  General  Hospital.  This  unit 
was  encamped  close  to  the  railway  line,  from  which  a  siding  ran  into  the 
hospital  camp.  This  is  an  arrangement  which,  generally  speaking,  conduces 
greatly  to  the  comfort  of  the  sick  transferred  along  the  line,  a,nd  one  that  was 
invariably  adopted  when  possible.  But  when,  as  in  Bloemfontein,  several 
hospitals  are  situated  in  the  same  town,  only  one  of  which  is  easily  accessible 
from  the  railway  at  all  times  of  the  day  or  night,  it  follows  that  that  hospital 
will  inevitably  become  a  receiving  station  for  the  whole  of  the  hospitals  in  the 
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town.  Such  was  the  case  in  Bloemfontein,  and  even  with  due  intimation  of 
the  probable  arrival  of  convoys,  the  work  would  have  been  difficult  owing  to 
the  numbers  to  be  dealt  with.  But  in  addition  to  these,  which  may  be  called 
the  normal  difficulties  of  the  position,  there  were  added  others  due  to  the 
condition  of  the  radway.  'and  it  may  be  added,  of  the  telegraph  service. 
Medical  Officers  in  charge  of  posts  or  convoys  up  the  line  were  instructed  to 
telegraph  the  numbers  and  probable  time  of  arrival  of  the  sick.  Sometimes 
this  telegram  was  not  despatched  ;  sometimes  it  was  despatched,  or  at  least 
handed  in  for  despatch,  and  either  did  not  arrive  or  arrived  too  late  to  be  of 
any  use.  There  was  little  certainty  about  the  time  of  departure  of  a  train ; 
there  was  none  about  the  time  of  its  arrival,  but  a  strong  probability  that  any 
estimate  would  prove  false.  These  difficulties  were  all  inherent  in  the 
.situation  ;  there  was  great  pressure  on  the  railway,  while  its  administrators 
were  handicapped  by  a  deficiency  of  rolling  stock,  and  especially  of  engines, 
those  which  actually  were  working  were  only  kept  going  with  the  greatest 
difficulty.  In  addition  to  its  proportion  of  the  convoys  expected  in  Bloemfon- 
tein, this  hospital  had  to  receive  all  the  cases  which  came  in  to  Bloemfontein 
without  intimation  or  at  unexpected  times. 

For  these  reasons  the  staff  of  No.  9  General  Hospital  were  tried  above 
the  others  in  this  period  of  pressure  ;  moreover,  not  only  had  they  the 
distribution  of  the  new  arrivals,  but  they  necessarily  retained  the  more 
serious  cases  which  could  not  be  passed  on.  Between  April  20th  and 
July  27th,  when  the  pressure  had  ceased,  close  on  7,800  cases  were  treated 
in  this  hospital,  of  whom  approximately  1,800  were  cases  of  enteric  fever. 
During  this  period  there  were  275  deaths,  of  which  249  were  duo  to  enteric 
fever.  No  deaths  occurred  among  the  patients  in  the  bell  tents.  These  figures 
show  how  well  the  work  of  this  unit  was  done  under  the  difficulties  described. 

No.  8  General  Hospital  had  its  accommodation  increased  in  the  same 
way,  but  the  proportion  of  hospital  marquees  was  slightly  higher.  This  unit 
was  situated  to  the  south  of  the  town,  on  the  open  veldt,  and  at  some 
distance  from  the  railway  station.  The  accommodation  of  No.  10  General 
Hospital  was  almost  entirely  in  buildings,  but  a  small  addition  was  made  by 
the  use  of  tents  pitched  in  the  vicinity  of  the  buildings,  and  later,  a  camp 
section  was  opened  on  the  veldt  to  the  south  for  slighter  cases.  Of  the 
Civil  Hospitals,  the  Langman  had  at  one  time  120  patients,  and  the  Portland 
about  150,  but  the  Irish  Hospital  never  exceeded  its  original  accommodation 
for  100,  so  that  the  assistance  of  these  units,  though  welcome,  was  but 
a  small  item  in  the  hospital  arrangements  at  the  time. 

But,  in  spite  of  the  additional  accommodation  the  number  of  sick 
increased  to  a  still  greater  extent,  causing  much  over-crowding  of  the 
hospitals.  The  result  of  this  was  a  strain  on  the  whole  staff,  which  it 
could  barely  stand,  especially  as  so  large  a  proportion  was  practically 
untrained.  Nursing  Sisters  had  been  pushed  up  during  April,  until  no 
more  could  be  accommodated,  and  by  the  end  of  that  month  there 
were  over  120  in  the  town.  The  energy  and  devotion  of  these  ladies  was 
beyond  all  praise  ;  they  never  spared  themselves  while  anything  remained 
that  could  be  done  for  the  sick.  Second  only  to  them  were  the  trained 
N.C.  Officers  and  men  of  the  Koyal  Army  Medical  Corps,  who  have  not 
received  that  recognition  which  is  their  due  ;  not  only  was  their  work  such 
as  would  have  involved  a  severe  strain  on  a  personnel  composed  entirely 
of  trained  men,  but,  as  the  case  stood,  the  small  trained  staff  had  the 
supervision,  and  to  some  extent  the  instruction,  of  the  emergency  personnel 
thrown  on  their  hands.  The  same  thing  applies  to  the  Officers  of  the  Royal 
Army  Medical  Corps,  who  were  much  under  the  minimum  numbers  required 
to  work  the  hospitals  satisfactorily. 

With  the  exception  of  fresh  milk,  there  was  little  difficulty  as  to  supplies. 
These  were  sufficient,  and,  as  a  rule,  of  good  quality.  But  the  cooking 
for  so  many  patients,  with  the  limited  staff  and  the  appliances  at  first 
available,  was  not  easily  managed.  Appliances  for  a  hospital  of  520  beds 
ar^  not  sufficient  when  the  number  is  increased  to  a  thousand,  and  it  was 
some  little  time  before  additional  langes  and  cooking  apparatus  could  be 
procured,  while  it  took  longer  to  replace  the  temporary  kitchens  by  the 
more  elaborate  structures  with  every  convenience  which  were  erected  a 
little  later. 
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The  same  difficulty  occurred  with  the  other  articles  required  for  use 
in  the  hospitals,  and,  for  the  same  reason,  that  sufficient  for  the  normal 
accommodation  was  short  of  what  was  necessary  for  the  enlarged  hospitals 
Nor  was  it  possible  to  get  the  needed  articles  up  raj)idly  from  the  base. 
It  has  already  been  pointed  out  that,  up  to  A.pril  17th,  the  supplies  which 
came  into  Bloemfontein  were  practically  sufficient  only  for  the  immediate 
jiecessities  of  the  troops,  and,  between  that  date  and  the  advance,  the 
reserves  of  food  and  supplies  required  for  the  march  to  Pretoria  had  to  be 
accumulated.  For  this  reason  the  demands  sent  to  the  base  in  the  end  of 
April  (when  the  pressure  was  increasing  instead  of  diminishing  as  had  been 
lioped)  could  not  be  complied  with  for  some  time.  There  is  this  further 
point  that,  as  the  general  hospitals  which  had  been  established  elsewhere 
were  not  put  to  the  same  severe  test  as  those  in  Bloemfontein,  the  fact  that 
certain  articles  (such,  for  example,  as  bed-pans  and  urinals)  Avere  not  in 
sufficient  numbers,  had  never  before  been  brought  to  notice.  These  special 
deficiencies  were  made  good  as  rapidly  as  possible.  During  May  supplies 
began  to  come  up  more  freely ;  between  the  4th  and  14th,  i  17  tons;  and 
between  the  16th  and  29th,  297  tons  of  hospital  supplies  were  brought  up 
through  the  Ordnance  Department,  in  addiiion  to  the  supplies  of  purely 
medical  stores,  bronght  up  by  the  hospital  trains  and  by  ordinary  channels, 
so  that  towards  the  end  of  this  nionth,  the  hospitals  were  well  provided  with 
all  that  was  needed  to  cope  with  the  lar'ge  number  of  sick  in  them. 

The  British  Bed  Cross  Society,  as  in  other  places,  rendered  most  valuable 
assistance  in  providing  both  necessaries  and  luxuries  for  the  patients  in 
hospital  and  for  those  on  the  hospital  trains.  Colonel  G.  S.  Byerson,  in  charge 
of  the  Canadian  Bed  Cross  Society  in  South  Africa,  also  aftbrded  great 
assistance  both  here  and  in  Kroonstadt,  and  was  indefatigable  in  his  efforts  to 
help  in  any  and  every  way. 

As  has  already  been  stated,  the  actual  admissions  to  the  hospitals  in 
Bloemfontein  during  the  last  week  of  April  and  the  first  week  of  May  fell 
somewhat  short  of  the  total  in  the  third  week  in  April.  But  on  the  other 
hand,  the  number  in  hospital  (as  distinguished  from  fresh  cases)  in  the  last 
week  of  April  was  half  as  large  again  as  in  the  previous  week,  an  increase 
which  was  continued  during  the  following  week,  but  at  a  diminished  rate. 
I'his  difference  was  the  result  of  the  accumulation  ot'  serious  cases  in  the 
gen^:ral  hospitals,  which  had  received  the  sick  transferred  from  the  field 
hospitals  which  had  left,  or  were  about  to  leave,  Bloemfontein,  and  in  addition 
to  this,  transfers  from  the  hospitals  at  Glen  and  Karee,  from  the  force  under 
Lord  Boberts,  and  from  the  various  forces  to  the  east  of  the  railway. 

Taking  the  period  of  20  weeks  from  March  16th  to  July  27th,  when  the 
sick  rate  had  returned  to  more  normal  proportions,  the  continued  fevers 
(enteric  and  simple  continued  fever)  gave  about  one  half  of  the  total 
admissions  to  hospital,  in  the  proportion  of  three  cases  of  enteric  fever  to  two 
of  simple  continued  fever.  This  proportion,  the  average  of  the  whole  period, 
varied  considerably  ;  during  the  first  eight  weeks  the  proportion  of  cases 
returned  as  simple  continued  fever  was  greater  than  those  returned  as  enteric 
fever,  while  during  the  remaining  twelve  the  converse  obtained.  There  is  little 
doubt  that  there  w^as  an  error  in  each  of  these  periods  ;  in  the  earlier  portion 
the  incidence  of  enteric  fever  was  under  estimated,  W'hile  in  the  latter  it  was 
exaggerated.  This  is  the  experience  in  all  similar  epidemics  ;  at  first  the 
slighter  cases  are  not  recognised,  while  later  on  the  tendency  is  to  describe  all 
cases  of  fever  as  enteric. 

It  is  probably  safe  to  assume  that  all  the  cases  of  enteric  fever  which  had 
been  contracted  on  the  march  to  Bloemfontein,  were  admitted  to  hospital  by 
March  30th  at  the  latest.  In  the  first  week  in  April  the  admissions  for  all 
continued  fevers  were  practically  the  same  as  in  the  last  week  in  March,  while 
in  the  second  week  in  April  (l3th)  they  showed  a  marked  increase  (nearly 
50  per  cent.),  afterwards  faUing  steadily  to  the  first  v»'eek  in  May  (4th),  which 
was  lower  than  any  of  the  previous  five  weeks.  But  in  the  weeks  ending- 
May  11th  and  18th  there  was  a  sudden  and  steady  rise  to  the  absolute 
maximum  throughout  the  period. 

There  is  no  doubt  that  the  local  conditions  in  Bloemfontein  immediately 
after  our  entry  were  little,  if  at  all,  better  than  those  existing  during  the 
march  from  Osfontein,  while  the  troops  were  exhausted  bv  the  exertions  and 
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privations  they  had  undergone.  That  is,  the  men  were  unusually  susceptible 
to  disease  just  at  the  time  when  they  arrived  in  an  endemic  area,  while  the 
force  itself  was  generally  infected.  There  is  no  doubt  that  the  admissions 
between  March  13th  and  the  30th  should  be  separated  into  two  classes  ;  first, 
those  cases  contracted  outside  Bloemfontein,  of  which  the  numbers  seeking 
admission  would  diminish  towards  the  end  of  the  month ;  eud,  second,  those 
contracted  in  Bloemfontein,  which  would  increase  to  the  end  of  the  month. 
That  is,  the  cases  contracted  in  Bloemfontein  are  responsible  for  the  increase 
towards  the  end  of  March  to  a  degree  which  was  maintained  during  the  first 
week  of  April.  It  was  at  this  time  that  the  waterworks  were  captured  by 
the  Boers,  and  the  old  system  compulsorily  used,  and  it  is  probable  that  this 
may  account  for  the  sudden  increase  during  the  week  ending  April  1 3th. 

It  is  very  probable  that  the  diminution  in  the  number  of  admissions 
between  April  13th  and  May  11th  is  only  apparent  and  not  a  real  change. 
It  was  just  at  this  time  that  a  large  proportion  of  the  force  had  gone  to  the 
eastward  of  Bloemfontein,  and  the  cases  which  contracted  the  disease  in 
'Bloemfontein  were  admitted  into  the  field  hospitals,  and  only  appeared  in  the 
returns  from  Bloemfontein  later  as  transfers.  That  is,  while  swelling  the 
numbers  under  treatment,  they  did  not  appear  among  the  fresh  cases.  For 
this  reason  it  is  highly  probable  that  the  number  of  cases  actually  contracted 
in  Bloemfontein  remained  practically  constant  between  April  13th  and 
May  11th,  on  which  dates  the  numbers  admitted  were  almost  identical.  This, 
however,  does  not  account  for  the  further  increase  in  the  week  ending 
May  18th,  after  which  the  epidemic  began  to  decline  rapidly. 

After  enteric  fever  had  been  prevalent  in  the  large  body  of  troops 
congregated  in  Bloemfontein  for  over  a  month,  it  is  not  surprising  that  a  high 
rate  of  incidence  should  have  obtained  under  the  conditions  then  existing  ; 
but  towards  the  end  of  April  these  conditions  were  improving  in  many  ways. 
The  weather  was  fine,  getting  cold  at  night,  and  especially  in  the  early 
haorning.  Food  supplies  were  good  and  plentiful.  A  bore-hole,  opened  on 
April  27th,  supplied  part  of  the  force  with  good  water.  The  camps  of  the 
6th  Division  had  been  changed,  while  most  of  the  other  troops  had  been  in 
the  field  and  outside  Bloemfontein  for  longer  or  shorter  periods.  The  sanitary 
condition  generally  had  also  been  materially  improved.  In  the  end  of  April  a 
proportion  of  the  force  again  concentrated  in  Bloemfontein  prior  to  the 
advance,  bringing  in  again  a  number  of  men  worn  out  by  fatigue  and  exposure, 
aggravated  by  the  increasing  cold  during  the  night  and  early  morning — and 
so  more  susceptible  to  disease.  The  intense  desire  of  the  men  to  go  forward 
in  the  advance  must  also  be  remembered  ;  those  who  felt  ill  hoped  that  their 
indisposition  would  prove  temporary,  and  it  was  only  when  they  felt  them- 
selves absolutely  incapable  of  going  on  that  they  reported  sick.  These  men 
came  into  the  hospitals  immediately  before  the  advance  ;  they  fell  sick  on  the 
march,  and  were  railed  back  to  Bloemfontein,  where  they  were  admitted  into 
hospital.  This  probably  explains  the  increase  during  the  fortnight  following 
the  advance.  The  increase  in  the  number  of  men  fresh  from  England,  many 
of  whom  were  abroad  for  the  first  time,  was  probably  also  an  important  factor. 

Reviewing  the  epidemic  at  Bloemfontein  after  an  interval  of  three  years, 
one  must  recognise  what  an  important  part  military  necessities  and  the 
fortunes  of  war  play  in  the  development  of  such  outbreaks.  Our  experience 
there,  and  the  further  experience  of  the  rest  of  the  campaign,  have  strongly 
emphasised  the  fact  that  fatigue  and  privation  are  most  important  factors. 
On  service,  any  control  of  these  conditions,  which  of  course  are  secondary  to 
infection,  is  entirely  out  of  the  hands  of  the  medical  service,  nor  does  it  seem 
that  any  provision  against  them  is  possible,  beyond  the  precautions  which 
every  wise  commander  will  take  which  are  consistent  with  his  first  object,  the 
defeat  of  the  enemy. 

The  importance  of  a  pure  vs^ater  supply  has  been  always  recognised,  but 
the  history  of  the  South  African  War  has  done  nothing  to  solve  the  problem 
as  to  how  this  is  to  be  obtained.  The  more  the  attack  is  extended — the  more 
the  individual  becomes  important  in  action — the  less  possible  does  it  seem  to 
maintain  the  connection  between  the  pure  source  and  the  soldier. 

There  is  no  doubt  that  under  such  conditions  as  obtained  on  our  entry 
into  Bloemfontein,  only  the  most  scrupulous  attention  to  all  the  details  ot 
regimental  and  camp  sanitation  could  have  prevented  an  outbreak  of  disease. 
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Indeed  this  applies  to  all  war  service  ;  no  recommendation,  no  matter  by  what 
authority,  will  be  of  any  practical  use  so  long  as  the  execution  in  detail 
remains  with  the  uninstructed  soldier,  whose  instincts  are  to  avoid  all  labour 
which  is  not  evidently  and  immediately  useful.  The^most  hopeful  line  of 
development  appears  to  lie  in  the  instruction  of  every  Officer  and  man  in  the 
elements  of  hygiene  and  camp  sanitation.  The  senior  Officers  usually  have 
some  practical  knowledge  of  what  is  required,  and  for  their  own  sakes  are 
anxious  to  keep  their  regiments  as  efficient  as  possible.  But  until  the  junior 
Officers  (whose  duty  it  is  to  see  that  these  requirements  are  carried  out) 
have  some  real  knowledge  of  the  subject,  and  are  induced  to  believe  that  these 
matters  are  of  vital  importance,  the  details  will  always  be  slurred  over,  and 
the  attempt  will  consequently  fail. 

No  special  sanitary  staff  can  compensate  for  this  want  of  real  attention 
by  the  units  themselves  to  the  details  of  their  sanitary  arrangements. 
Inspection  and  report  too  often  is  late  ;  it  may  prevent  a  recurrence  for  a 
time,  but  some  mischief  has  already  been  done,  which  may  have  far-reaching 
consequences. 

During  the  period  of  20  weeks  from  March  16th  to  July  27th,  there  were 
1,134  deaths  in  Bloemfontein,  of  which  964  or  85  per  cent,  were  due  to  enteric 
fever.  As  regards  enteric  fever  alone,  the  ratio  of  deaths  to  cases  "  admitted  " 
to  hospital  was  19*4  per  cent.,  and  as  a  very  large  number  of  the  cases  were 
not  "admitted,"  but  "transferred,"  the  true  ratio  of  deaths  to  cases  under 
treatment  is  considerably  lower  than  this.  The  correct  figures  will  be  given 
in  the  Statistical  Section. 

S. — Kroonstadt,  ? 

Lord  Koberts  left  Karee  on  May  3rd,  and  arrived  at  Kroonstadt  on 
May  12th,  after  considerable  opposition  at  Brandfort,  Vet  River,  and  Zand 
River.  fortunately  there  were  comparatively  few  casualties,  but,  as  has 
been  mentioned,  there  were  a  considerable  number  of  sick,  who  had  to  be 
sent  back  to  Bloemfontein.  From  points  on  the  railway,  they  wore  sent 
back  in  empty  trucks  ;  from  places  off  the  line,  they  were  first  brought  in 
by  empty  supply  wagons,  and  then  removed  by  rail.  Small  hospitals  were 
opened  at  Brandfort  (staffed  by  part  of  No.  17  Field  Hospital)  at  Vet  River 
and  Smaldeel,  while  the  remaining  half  of  No.  17  Field  Hospital  was 
established  at  Zand  River. 

The  retreating  Boers  did  all  in  their  power  to  render  the  railway  useless 
to  us.  In  addition  to  the  destruction  of  innumerable  culverts  and  smallejr 
bridges,  important  high-level  bridges  over  the  Modder  Ptiver  at  Glen,  the 
Vet  and  Zand  Rivers,  and  that  over  the  Valsch  River,  leading  into 
Kroonstadt,  had  been  blown  up.  AU  these  rivers  run  between  comparatively 
high  banks  of  different  slopes,  those  of  the  Valsch  being  certainly  the 
steepest.  Hence  the  approach  to  the  temporary  bridges  was  over  a  long 
deviation,  creeping  gently  down  to  the  level  of  the  river  bed,  and  climbing 
slowly  up  the  opposite  bank.  The  slope  of  the  deviation  was  such  that  a 
heavy  train  required  the  assistance  of  a  special  "  banking  "  engine  to  get  up, 
and  for  this  and  other  reasons  traffic  could  only  pass  over  slowly.  As  has 
already  been  mentioned,  the  roUing  stock  was  by  no  means  in  good  condition, 
and  with  these  difficulties  on  the  line,  through  traffic  was  conducted  slowly. 

Kroonstadt  is  128  miles  from  Bloemfontein,  on  the  right  bank  of  the 
Valsch  River,  which  forms  a  loop  round  the  town.  Above  the  town  the 
banks  are  comparatively  low,  and  with  a  gentle  slope.  Opposite  the  town 
a  stratum  of  hard  rock  runs  across  the  bed  of  the  stream  ;  the  upper  edge 
of  this  is  somewhat  higher  than  the  remainder  and  forms  a  natural  weir, 
which  has  been  built  up  further  to  hold  back  the  river,  forming  a  deep 
pool  from  which  only  a  comparatively  small  stream  passes  dov^n.  Below 
this  weir  the  banks  become  higher  and  the  river  winds  on  in  a  deep  defile 
which  is  crossed  by  the  railway  bridge. 

The  town  itself  is  small,  and  consists  mainly  of  small  dwelling-houses 
of  the  usual  type.  There  is  a  large  church,  a  town  hall,  and  some  three 
hotels,  of  which  the  Grand  and  the  Kroonstadt  Hotel  were  used  as  hospitals. 
Besides  these,  there  are  a  few  comparatively  large  stores,  but  the  whole  town 
is  much  smaller  and  less  prosperous  than  Bloemfontein. 
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The  water  supply  was  from  two  sources  :  the  main  supply  was  drawn 
from  the  rivei'  by  pumping  from  the  pool  formed  above  the  natural  weir ; 
there  were  also  a  few  wells.  The  supply  from  the  river  Avas  very  bad. 
The  town  stands  on  the  right  bank  on  a  gentle  but  steady  slope  which 
begins  aboVe  the  railway  line,  and  continues  around  and  through  the  town 
to  end  on  the  banks  of  the  river  above  and  below  the  Aveir,  and,  consequently 
a  great  part  of  the  natural  drainage  of  this  area  passes  into  this  pool,  and 
most  of  it  enters  above  the  pumping  station.  The  area  to  the  north  of  the 
town  below  the  railway  line  (which  was  occupied  by  A.S.C.  and  other 
depots)  shows  the  natural  drainage  channels  very  well  marked  in  shallow 
dongas  and  spruits  ;  these,  as  usual,  had  been  used  as  latrines  by  the  native 
population.  Altogether,  the  conditions  were  exceptionally  bad  in  this 
respect.  The  few  wells  were  of  the  usual  type,  shallow,  and  imperfectly, 
or  not,  protected. 

On  our  arrival  on  May  1 2th,  the  only  hospital  found  in  the  town  was 
the  Kusso-Dutch  Ambulance,  which  was  established  in  the  school-house  and 
some  adjoining  cottages.  The  staff  placed  their  beds  at  our  disposal,  and 
to  these  others  were  added  and.  kept  open  till  the  pressure  ceased.  But, 
with  this  exception,  the  force  had  again  to  depend  on  the  field  units,  of  which 
the  14th  Brigade  Field  Hospital  was  then  on  the  way  to  rejoin  its  brigade, 
while  the  15th  Brigade  Field  Hospital  was  still  detained  at  Karee.  With 
these  exceptions  (apart  from  the  divisional  hospitals)  the  field  units  of  the 
central  column  were  complete. 

The  first  houses  appropriated  for  hospitals  were  the  Kroonstadt  Hotel 
and  the  Town  Hall,  and  every  effort  was  made  to  equip  these  buildings  from 
the  scanty  resources  of  the  town.  Many  articles  were  purchased  m  the 
shops,  and  a  large  number  of  beds  and  mattresses  were  commandeered. 
The  hotel  had  a  number  of  comfortable  bedrooms  fully  furnished ;  these  were 
appropriated  for  sick  Officers,  and  the  men  were  placed  on  beds  or  mattresses 
in  the  public  rooms.  The  hotel  cook  and  some  Kaffir  boys  were  engaged,  and 
these  proved  of  great  assistance.  On  May  15th  there  were  16  sick  Officers 
and  127  men  under  treatment  in  the  hotel. 

The  Town  Hall  contained  90  sick  on  May  IGth.  This  building  proved 
unsuitable,  as  it  was  impossible  to  muke  proper  latrine  arrangements  or  to 
set  up  a  kitchen.  It  was  therefore  vacated  on  May  20th  by  transferring  all 
its  sick  to  the  Dutch  Church.  This  latter  was  a  plain,  oblong  building,  very 
lofty,  and  with  an  excellent  wooden  floor.  It  was  situated  in  a  large,  clean, 
enclosed  piece  of  ground,  which  proved  an  excellent  site  for  the  erection  of 
tents.  There  was  accommodation  in  the  body  of  the  church  for  about 
100  sick,  and  in  the  tents  for  200  more.  The  more  serious  cases  w-ere  on 
beds  or  mattresses  in  the  church,  and  the  trivial  cases  were  in  the  tents. 

The  18th  Brigade  Field  Hospital,  under  Major  K.  W.  lord,  was  brought 
into  the  town  and  put  in  charge  of  these  temporary  hospitals.  Some 
additional  personnel  was  borrowed  from  the  other  field  units,  and,  with 
regimental  orderlies,  formed  the  temporary  staff.  A  local  practitioner  was 
engaged  and  employed  on  sanitary  duties,  as  the  general  condition  was  very 
bad,  and  an  additional  Olficer  of  the  Il.A.M.C.  was  detailed  to  assist  in  the 
hospitals.  Major  Ford  bought  cooking  appliances  in  the  town  and  established 
field  kitchens  close  to  the  church.  There  was  an  ample  supply  of  tinned 
milk,  beef-tea,  and  other  medical  comforts. 

The  troops  on  their  arrival  in  Kroonstadt  were  more  or  less  exhausted 
by  the  hardships  endured  on  the  advance,  and  daily  contributed  a  large 
number  of  sick  (many  of  them  cases  of  enteric  fever),  and  men  unable  to 
continue  to  march.  Sick  convoys  left  almost  daily  for  Railhead  in  emptj/^ 
supply  wagons.  The  sick  for  these  convoys  were  carefully  selected,  and 
serious  cases  were  not  sent.  By  this  means  over-crowding  was  avoided, 
and  it  was  not  till  the  day  before  the  advance  to  Pretoria  that  any 
over-crowding  occurred.  . 

In  anticqjauun  of  this  advance  the  evacuation  of  the  field  hospitals  had 
been  ordered,  and  arrangements  had  been  made  to  send  a  convoy  of  200  back 
to  Railhead  on  the  2ist,  but  at  the  last  moment  the  expected  wagons  did 
not  arrive,  and  the  sick  had  to  be  accommodated  in  the  hospitals  in  the 
town.  More  acorn modation  was  urgently  needed,  and  could  oidy  be  found 
by  taking  the  Grand  Hotel,  of  which  Dr.  Manning  w^as  put  in  charge.  This 
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hotel,  which  liad  up  till  tliea  been  only  used  for  sick  Officers,  had  to  be 
utilised  to  the  utmost  extent,  and  the  sick  were  accommodated  in  all  the  public 
rooms.  The  total  number  of  sick  on  that  date  was  640,  distributed  in  the 
two  hotels,  in  the  Dutch  Church,  and  in  the  Ilusso-Dutch  Ambulance.  By 
this  time  all  the  available  beds  and  bedding  had  been  taken  up,  none  remained 
for  this  unexpected  addition,  and  much  discomft)rt  resulted  to  the  sick. 

The  force  left  Kroonstadt  on  May  22nd,  and  on  May  23rd  GO  men, 
simply  unable  to  march,  were  transferred  to  the  Hest  Camp;  on  the  24th 
the  Grand  Hotel  was  cleared  of  all  except  the  Officers  by  moving  the  sick 
to  the  other  hospitals. 

The  Russo-Dutch  Hospital  had  a  few  nurses,  and  some  R.A.M.C.  and 
regimental  orderlies  were  detailed  to  assist  in  this  hospital.  Stimulants  and 
medical  comforts  were  supplied  to  it  from  the  stores  accumulated  at  the 
Kroonstadt  Hotel,  as  they  had  none.  .  , 

At  all  the  buildings  used  as  liospitals,  additional  latrine  accommodation 
had  to  be  provided,  and  a  removal  system  instituted.  A  medical  store, 
partly  supplied  by  local  purchases,  was  established  at  the  Kroonstadt  Hotel, 
in  addition  to  the  store  of  supplies  already  mentioned.  After  the  first 
two  days,  a  fairly  large  supply  of  fresh  milk  was  obtained,  sufficient  for  the 
worst  cases ;  the  remainder  had  to  use  tinned  milk. 

On  May  25th  the  first  train  arrived,  bringing  part  of  the  KStafiT  of  the 
Scottish  National  lied  Cross  Hospital,  15  Nursing  Sisters  (including  five 
Australian  Sisters),  and  30  Cape  Medical  Staff  Corps. 

The  Scottish  National  Red  Cross  Hospital  came  out  in  three  sections. 
■This,  the  first  section,  consisting  of  7  Medical  Officers,  7  Sisters,  19  Dressers, 
and  25  N.C.  Officers  and  men,  arrived  in  Cape  Town  on  May  13th,  and  was 
ordered  to  Kroonstadt,  and  the  advance  party,  consisting  of  5  Medical  Officers, 
6  Dressers,  and  7  Sisters,  went  on  at  once.  On  this  day,  also.  Major 
Macdonald  with  a  small  party  of  N.C.  Officers  and  men  arrived  from  Lindiey 
with  a  sick  convoy,  and  the  whole  party  were  detailed  for  duty  in  the  church. 

The  Kroonstadt  Hotel  was  handed  over  to  the  Staff  of  the  Scottish 
National  Red  Cross  Hospital.  The  Niu'sing  Sisters  were  distributed  in  the 
■  two  hotels  and  in  the  Dutch  Church,  and  the  30  Cape  Medical  Staff  Corps 
were  all  detailed  to  serve  under  the  Staff  of  the  Scottish  Hospital  at  the 
'Kroonstadt  Hotel.  This  relieved  the  situation,  and  further,  on  inspection 
of  the  hospitals  on  May  25th,  1900,  it  was  found  that  about  300  of  the  sick 
were  suffering  from  such,  trivial  ailments  as  sore  feet,  or  were  simply  tired, 
and  were  unable  to  continue  in  the  advance.  These  were  all  sent  by  train  to 
the  various  hospitals  on  the  lines  of  communication,  which  made  a  very  great 
difference  to  the  hospitals  in  Kroonstadt. 

On  the  27th  No.  3  General  Hospital  and  the  remaining  personnel  and 
equipment  of  the  Scottish  National  Red  Cross  Hospital  arrived.  A  portion 
of  the  staff' of  the  general  hospital  took  charge  of  the  Dutch  Church  and  the 
Grand  Hotel.  At  the  same  time  the  establishing  of  the  General  Hospital 
and  of  the  Scottish  National  Red  Cross  Hospital  was  vigorously  pressed 
forwards.  The  former  had  200  beds  ready  in  camp  on  May  28th,  and 
received  a  number  of  sick  and  wounded  sent  in  by  the  1st  Division.  On 
June  4th  this  hospital  had  400  beds  equipped  in  camp,  and  the  Scottish 
National  Red  Cross  had  100.  A  convalescent  camp  for  600  men  was 
established  close  to  the  General  Hospital. 

From  this  date  there  was  no  pressure  in  Kroonstadt.  Convoys  Avere 
coming  in  from  all  sides,  but  at  the  same  time  steady  evacuation  to  the 
hospitals  at  Bloerafonteiii  and  Springfontein  was  maintained,  at  times  it  is 
true,  with  difficulty  as  De  Wet's  most  active  })eriod  on  the  line  ensued  ; 
indeed  No.  3  General  Hospital  at  Kroonstadt  was  provided  with  a  large 
bomb-proof  shelter  in  a  donga  to  the  south  of  the  hospital. 

During  the  period  from  May  13th  to  25th  about  1,000  sick  and  wounded 
passed  through  the  four  Kroonstadt  hospitals.  About  half  of  these  suffered 
from  ailments  of  a  trivial  nature,  such  as  sore  feet  or  temporary  exhaustion, 
and  only  required  rest  and  food. 

No.  3  General  Hospital  (Lieut.-Colonol  0.  Wood,  C.B.,  since  deceased) 
Was  ordered  to  be  in  readiness  to  leave  Rondebosch  on  May  8th,  and  the 
act  1  order  to  move  was  given  on  May  15th.  The  hospital  left  Cape  Town 
^on  May  20th  and  received  patients  in  Kroonstadt  on  May  28th — a  most 
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creditable  performance.  Its  services  were  no  longer  necessary  at  the  base 
owing  to  the  increased  accommodation  on  the  line  at  Springfontein,  Naauw- 
poort,  Norval's  Pont,  and  Deelfontein. 

When  the  original  estimate  of  the  requirements  of  Kroonstadt  was  made, 
in  addition  to  the  two  hospitals  which  actually  went  there  (Ko.  ti  General 
and  the  Scottish  Hospital),  the  Imperial  Yeomanry  hospital  authorities  in 
South  Africa  had  been  asked  to  detach  250  beds  with  the  necessary  personnel 
and  equipment  for  service  in  Kroonstadt.  This  request  was  opposed  by  the 
staff  at  Deelfontein  on  the  ground  that  it  would  lessen  the  importance  of 
that  hospital,  and  as  a  result  more  work  was  thrown  on  the  two  large 
hospitals  in  Kroonstadt  than  was  originally  intended.  No.  3  General 
Hospital  was  enlarged,  and  the  staff  of  the  1st  Section  of  the  Scottish 
Hospital  also  assisted  by  opening  as  many  beds  as  possible  prior  to  the  arrivail 
of  their  other  section. 

T. — Johannesburg, 

The  force  under  Lord  Roberts  left  Kroonstadt  on  May  22nd  and 
advanced  along  the  railway  line,  crossing  the  Vaal  at  Viljoen's  Drift  on 
May  26th  and  27th.  Major-General  Ian  Hamilton  supported  him  on  the 
east,  advancing  through  Heilbron  to  cross  to  the  west  on  the  north  side  of 
the  Vaal,  where  too  Major-General  French  was  operating.  Here,  at 
Doornkop,  on  May  29th  the  Cavalry  and  19th  and  21st  Brigades  were 
engaged  and  had  a  good  many  casualties.  After  a  slight  engagement  at 
Germiston  the  whole  force  arrived  before  Johannesburg  on  the  30th  and  the 
town  was  entered  on  the  following  day. 

With  the  exception  of  the  section  of  the  18th  Brigade  Field  Hospital 
which  remained  in  Kroonstadt  in  charge  of  the  temporary  hospitals,  the  field 
units  accompanied  their  brigades  ;  a  mobile  section  of  tlie  Irish  Hospital  had 
joined  the  11th  Division  at  Kroonstadt,  where  the  14th  Brigade  Field 
Hospital  had  rejoined  its  brigade.  The  condition  of  these  units  was  better  ; 
they  had  been  picking  up  additional  transport  as  it  became  available  on  the 
way.  The  21st  Brigade  and  the  Highland  Brigade  Field  Hospitals  had  also 
joined  their  brigades.  / 

As  on  the  march  between  Bloemfontein  and  Kroonstadt,  so  here,  the 
work  of  the  field  units  was  chiefly  with  sick  and  exhausted  men  who  were 
sent  back  by  rail  to  Kroonstadt  and  Bloemfontein. 

A  small  hospital  was  opened  at  Heilbron  by  the  21st  Brigade  Field 
Hospital,  where  the  sick  of  the  19th  and  21st  Brigades  were  left  behind 
when  the  column  advanced,  and  posts  were  established  along  the  railway  line. 

On  our  entry  into  Johannesburg  the  large  and  well-equipped  civil 
hospital  gave  us  some  350  beds.  The  Victoria  Hotel  gave  accommodation  for 
195  sick.  As  the  15th  Brigade  was  detailed  to  garrison  Johannesburg,  its 
bearer  company  was  employed  in  staffing  this  temporary  hospital,  for  which 
also  nurses  were  engaged  in  Johannesburg.  The  15th  Brigade  Field  Hospital 
arrived  on  June  3rd,  and  was  also  available  for  duty  in  this  and  the  other 
buildings  which  were  utilised.  These  were  :  the  Jewish  School  and  Ambulance 
giving  114  beds  ;  the  Masonic  Hall  (100  beds),  and  the  Wesleyan  Chapel  with 
50  beds.  Of  these  the  Victoria  Hotel  and  the  Jewish  School  were  nob 
satisfactory,  and  were  closed  as  soon  as  other  arrangements  could  be  made  A 
small  French  hospital  organised  during  the  war  was  in  existence  on  our  entry. 
They  had  treated  a  few  Officers  and  men  who  were  prisoners  before  our  entry. 

The  Jewish  a.mbulance  had  been  left  at  Germiston  after  the  engagement 
there,  and  proved  useful  in  bringing  in  cases  to  the  town.  This  unit  had 
been  formed  and  equipped  by  Mr.  Aaron,  a  resident  of  Johannesburg,  who 
rendered  us  very  great  assistance  in  various  ways  during  the  early  period  of 
the  occupation  of  that  town.  These  arrangements  sufficed  for  the  immediate 
requirements  of  the  garrison,  pending  the  arrival  of  the  general  hospitals; -'yj 

On  June  3rd  the  cavalry  advanced  to  the  westward,  and,  with  some  feiw 
casualties,  arrived  to  the  north  of  Pretoria  on  the  4tb,  Meanwhile  Major- 
General  Ian  Hamilton  had  been  advancing  to  the  left  of  the  railway  line, 
while  Lord  Roberts'  column  followed  the  railway,  and  after  some  considero-ble 
resistance,  causing  a  good  many  casualties,  established  themselves  outside 
Pretoria  on  the  evening  of  June  4th,  and  the  town  was  entered  the  followii>g 
days 
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U. — PnETOEli.. 

After  its  occupation  in  June,  1900,  for  two  years  Pretoria  continued  to 
be  a  most  important  centre.  Situated  as  it  is  at  the  j  unction  of  three  lines  of 
railway,  to  the  south  (through  Natal,  the  Orange  River,  and  Cape  Colonies), 
to  Delagoa  Bay  on  the  east,  and  Pietersburg  on  the  north,  it  formed  not  only 
a  base  for  many  important  operations,  but  a  centre  through  which  every 
column  of  the  many  operating  in  the  Transvaal  passed  at  one  time  or  another 
in  the  kaleidoscopic  changes  which  were  perpetually  occurring.  Here,  too, 
gravitated  all  the  cases  from  the  outlying  hospitals  of  the  Eastern  and 
Korthern  Transvaal,  as  well  as  from  the  Rustenburg  Valley. 

Second  only  in  importance  to  Pretoria  were  the  centres  at  Elandsfontein 
and  Johannesburg,  drawing  from  the  areas  commanded  by  the  railway  from 
Elandsfontein  to  Charlestown  and  to  Springs,  from  Johannesburg  to  Potchef- 
stroom  and  Klerksdorp,  as  well  as  the  short  stretch  to  the  Vaal  at 
Vereeniging,  and  beyond  to  Wolvehoek.  Thus  the  most  extensive  hospital 
accommodation  in  the  Transvaal  had  to  be  provided  at  these  places,  and  of 
these  Pretoria  was  the  largest.    It  therefore  merits  some  detailed  description. 

Pretoria  stands  at  an  elevation  of  4,471  feet  above  the  sea,  more  than 
liOOO  feet  below  Elandsfontein,  and  with  the  slopes  on  which  it  stands  facing 
the  north,  so  that  both  conditions  help  to  make  the  climate  hotter.  The 
distances  from  the  coast  are  as  follows  : — To  Cape  Town,  1,040  miles  ;  Port 
Elizabeth,  740  miles ;  East  London,  692  miles  ;  through  Natal  to  Durban, 
511  miles;  east  to  Delagoa  Bay  is  349  miles,  with  283  miles  to  Barberton 
tod  75  miles  to  Middelburg.  The  terminus  of  the  northern  line,  Pietersburg, 
is  180  miles  distant. 

The  average  rainfall  is  about  26  inches,  which  falls  almost  entirely  during 
the  summer  months.  The  mean  maximum  temperature  for  the  three  summer 
months  is  89°,  and  the  mean  minimum  for  the  three  winter  months  is  42°  The 
summer  climate  in  the  town  is  certainly  hot  and  unpleasant ;  one  particularly 
notices  this  on  descending  into  the  valley  from  Elandsfontein.  But  as  soon  as 
one  gets  out  of  the  hollow  in  which  the  town  itself  stands,  the  climate  is  not 
unbearable  even  at  its  worst,  and  where  the  large  hospitals  were  situated,  to 
the  east,  it  was  usually  pleasant,  generally  with  a  slight  breeze  blowing. 

During  the  hot  weather  there  are  frequent  and  severe  thunderstorms, 
often  preceded  by  a  dust  storm,  which  at  times  is  very  severe.  The  rain 
drains  off,  and  is  absorbed  rapidly,  and  the  soil  being  easily  pulverised  forms 
the  usual  fine  penetrating  dust.  Dust  is  prevalent  more  or  less  throughout  the 
year  ;  in  the  colder  months  when  the  winds  are  gentler,  less  frequent  and 
more  parallel  to  the  earth's  surface,  the  lower  strata  of  the  air  seem  to  get 
full  of  dust  raised  by  traffic,  and  carried  up  by  the  ascending  currents  from 
the  sun-heated  soil.  This  may  remain  as  a  cloud  for  some  days  till  a  stronger 
breeze  sweeps  it  away.  It  is  in  the  hot  weather  that  the  winds  seem  to  blow 
at  a  greater  angle  with  the  surface,  and  so  actually  and  violently  lift  the  dust 
up  to  form  the  dense  opacity  of  the  dust  storm. 

Pretoria  had  the  reputation  of  being  an  unhealthy  place  ;  "  fevers"  were 
said  to  be  prevalent.  But  of  late  years  much  had  been  done  to  improve  the 
sanitary  condition,  and  in  many  respects  it  compares  favourably  with  the 
other  older  towns  of  South  Africa. 

Like  most  South  African  towns,  it  lies  in  a  hollow,  for  convenience  of 
water  supply.  But  in  this  case  it  would  be  more  correct  to  describe  the  site 
as  in  a  trough  between  two  parallel  ridges  which  run  nearly  east  and  west. 
The  southern  ridge  between  Klapperkop  and  Schanzkop  is  cut  across  by  a  small 
stream,  along  whose  side  a  railway  line  enters  Pretoria  ;  this  falls  into  a  larger 
stream,  the  Aapies  River,  which  rises  among  the  hills  to  the  south  of  the 
town,  flows  between  the  ridges,  and  finally,  after  it  has  been  joined  by  the 
stream  just  mentioned,  passes  through  the  northern  ridge  at  Daspoort,  crosses 
the  outer  valley,  and  cuts  through  the  Magaliesberg  range  at  Wonderboon. 
The  result  is,  that  while  the  lateral  slopes  of  the  Pretoria  Valley  are  steep, 
the.  gradient  from  the  level  of  these  streams  east  and  west  is  comparatively 
flight  ;  indeed,  to  the  west  the  rise  is  very  gradual,  towards  the  east  the 
Mope  is  more  abrupt,  and  it  was  on  the  top  of  this,  to  the  east  of  the  Delagoa 
Bay  railway  line,  that  the  large  general  hospitals  were  established 
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The  municipal  water  supply  of  Pretoria  is  beyond  suspicion ;  it  comes 
from  a  water-bearing  stratum  to  the  east  of  the  railway  line  beyond  Klapper- 
kop.  The  actual  source  is  covered  in,  and  from  this  point  the  water  is  brought 
into  the  town  in  pipes.  There  is  no  means  of  purification  ;  none  is  required, 
as  repeated  analyses,  both  chemical  and  bacteriological,  have  shown  it  to  be  of 
first-rate  quality.  The  collecting  area  is  uninhabited,  and  no  possible  source 
of  contamination  exists  at  the  source.  The  supply  is  ample — in  fact,  part  of 
the  yield  is  not  impounded,  and,  with  a  comparatively  large  quantity  from  the 
same  stratum  on  the  opposite  side  of  the  valley,  forms  the  main  source  of  the 
stream  already  referred  to.  The  source,  however,  is  comparatively  low,  and, 
though  the  town  is  satisfactorily  supplied  by  gravitation,  it  was  found 
neces-^ary  to  establish  a  reservoir  and  pumping  station  half  way  up  the  eastern 
slope  for  the  supply  of  the  hospitals  on  its  summit. 

There  is  a  system  of  surface  drains  along  the  main  streets  in  the  lower 
part  of  the  town,  through  which  a  current  of  water  is  sent  at  intervals  during 
the  day  ;  this  comes  from  the  stream  alongside  the  railway,  and  drains 
into  the  Aapies  River.  This  water  is,  of  course,  not  pure.  These  drains, 
besides  being  used  for  irrigation,  are  supposed  to  carry  off  storm  water,  but 
are  not  intended  for  other  purposes.  It  goes  without  saying  that  they  are 
used  for  other  purposes  ;  slop  water  and  worse  find  their  way  into  these 
drains,  while  the  water  flowing  through  them  is  taken  for  washing  varioug 
utensils.  This  happens  universally  where  such  supplies  occur.  There  are 
shallow  wells  scattered  through  the  town,  which  as  usual  are  hardly  protected. 
Thus,  in  spite  of  the  pure  water  supply  from  municipal  sources,  there  is  every 
means  for  the  propagation  of  water-borne  disease. 

A  pail  system  is  in  force  for  the  removal  of  excreta.  It  is  probably  not 
more  unsatisfactory  than  usual,  except  that  the  warmer  the  climate  the  more 
obvious  the  defects  of  this  system.  The  material  is  disposed  of  on  a  sanitary 
farm  to  the  west  of  the  town. 

The  town  itself  is  well  laid  out  on  the  usual  Dutch  rectangular  plan. 
The  older  part  is  that  nearest  to  the  river,  and  the  lowest ;  this  is  surrounded 
by  the  more  modern  villas  which  now  stretch  up  the  sides  of  the  basin.  To 
the  north-west  are  the  Kaffir  locations,  highly  insanitary  ;  on  the  west  are 
the  Staats  Artillerie  Barracks,  the  Volks  Hospital  and  the  Asylum,  while 
still  further  west  is  the  Leper  Hospital,  beyond  the  Sanitary  farm.  In  the 
middle  of  the  older  part  stands  the  Palace  of  Justice,  a  magnificent  building, 
while  some  half  mile  away  stand  three  schools.  The  Artillery  Barracks, 
the  Palace  of  Justice,  and  the  schools,  were  used  by  us  as  hospitals,  while  an 
adjacent  building  was  used  temporarily,  and  the  Volks  Hospital  gave  us  some 
forty  beds. 

Six  forts  existed  round  Pretoria,  five  on  the  summit  of  the  rldo-es  north 
and  south  of  the  town,  with  one  at  the  extreme  east  of  the  valley.  These 
were  all  garrisoned  by  us,  and,  in  addition,  num.erous  redoubts  were  built 
along  the  various  ridges,  and,  later,  blockhouses  were  established  at  a  large 
number  of  points.  Camps  were  laid  out  to  the  west  and  north  (beyond 
Daspoort)  of  the  town,  and  in  the  end  the  perimeter  covered  by  our  outposts, 
and  the  area  within  this  occupied  by  troops  from  time  to  time,  became  very 
great.  In  addition  to  the  garrison  of  Pretoria,  which  was  a  large  one,  there 
was  a  large  floating  population — columns  concentrating  prior  to  moving  out, 
columns  corning  in  to  refit,  drafts  and  reinforcements  from  the  coast,  convoys 
and  remounts — so  that  movements  of  some  kind  were  constantl}^  going  on, 
with  the  inevitable  sequence,  a  large  number  of  cases  for  treatment. 

These  are  the  conditions  which  had  to  be  met  during  the  next  two  years  : 
the  following  section  shows  the  growth  of  the  provision  for  dealing  with  them. 

On  our  entry  the  following  hospitals  were  found  in  working  order,  each 
contained  some  of  our  own  men  : — 

(1)  The  Volks  (Civil)  Hospital,  to  the  west  of  the  town  and  close  to  the 
Artillery  Barracks.  This  contained  about  70  beds,  of  which  20  vveie  occupied 
by  our  men.  It  was  a  fairly  good  hospital  with  an  adequate  staff  of  Nurses 
and  subordinates.  An  Officer  of  the  Boyal  Army  Medical  Corps  was  put  in 
charge,  with  some  personnel  to  assist  in  the  work.  Forty  beds  were  retained 
for  the  troops,  the  remainder  were  set  apart  for  the  needs  of  the  civil 
population. 
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"(2)  The  Bourke  Hospital  had  been  established  and  maintained  by  a 
Mr.  Bourke  (a  resident  of  Pretoria)  at  his  own  expense.  It  was  originally 
intended  for  the  Boer  sick  and  wounded,  but  sick  Officers  from  among  the 
British  prisoners  of  war  had  been  treated  in  it,  and  a  few  remained  when  we 
arrived  in  Pretoria.  It  was  a  long  one-storied  building,  containing  a  number 
of  small  rooms,  and  could  accommodate  some  50  cases. 

(3)  The  Racecourse  Hospital  had  been  established  by  the  Boer  Govern- 
ment for  the  treatment  of  the  sick  prisoners  of  war,  and  on  June  5th  there 
were  100  patients  under  treatment.  Assistant-Surgeon  De  Santos,  of  the 
Indian  Medical  Department,  was  in  charge  ;  he  had  been  taken  prisoner  at 
Dundee  and  brought  to  Pretoria,  where  he  oflered  his  services  for  the 
care  of  the  sick  prisoners,  and  was  placed  in  charge,  while  a  number  of 
the  prisoners  v/ere  detailed  as  orderlies  to  assist  him.  He  did  excellent 
service.  There  was  one  good  ward  in  the  pavilion  which  would  accommodate 
about  50  cases.  The  rest  of  the  accommodation  was  not  good,  part  was  under 
canvas,  while  the  loose  boxes  had  also  been  used,  and  were  less  objectionable 
than  seems  possible. 

An  Officer  of  the  Royal  Army  Medical  Corps  with  a  small  staff  was 
placed  in  charge  of  the  Bourke  Hospital,  while  the  14th  Brigade  Bearer 
Company  took  over  the  Racecourse  Hospital,  and  was  assisted  for  a  time  by 
the  14th  Brigade  Field  Hospital,  and,  latterly,  by  half  the  18th  Brigade  Field 
Hospital,  pitched  in  its  vicinity. 

(4)  The  German  Ambulance  had  about  20  of  our  men  among  its  sick.  It 
closed  up  soon  after  the  entry  into  Pretoria,  and  left  for  Europe. 

(5)  The  Dutch  Ambulance  was  in  the  Girls'  School,  known  as  No.  3 
Model  School.  In  it  were  15  of  our  men.  This  ambulance  remained  in 
Pretoria  till  August,  when  its  staff  left  for  Europe  after  selling  its  stores  and 
equipment  to  the  Imperial  Government. 

This  accommodation  was  insufficient,  and  steps  were  taken  at  once  to 
equip  suitable  buildings  for  use  as  hospitals.  No.  1  Model  (Boys)  School, 
a  one-storied  building  (which  had  been  used  for  the  British  Officers,  prisoners 
of  war),  and  No.  2  Model  (Girls)  School,  a  fine  two-storied  building,  were 
equipped  by  local  purchases.  Additional  outbuildings  for  latrines,  kitchens,  &c., 
had  to  be  erected  for  these  buildings.  The  Artillery  Barracks  were  equipped 
with  the  necessary  furniture  (bought  or  commandeered)  for  use  as  a  hospital, 
while  additional  equipment  was  obtained  in  the  same  way  for  the  Bourke  and 
the  Racecourse  Hospitals. 

The  money  spent  in  local  purchases  in  the  equipment  of  these  temporary 
liospitals  amounted  to  about  £15,000.  The  resulting  accommodation,  about 
1,000  beds,  was  distributed  as  follows  : — 

Artillery  Barracks         ...        ...        ...        ...  300  beds. 

No.  1  School    150 

No.  2  School    210  „ 

Bourke  Hospital...        ...        ...        ...        ...  50  ,, 

Racecourse  Hospital      ...        ...        ...        ...  250  ,, 

Volks  Hospital     40 


1,000 


The  14th  Brigade  Field  Hospital  took  over  the  Artillery  Barracks,  and 
from  it  an  Officer  (Major  Cummins)  was  detached  with  some  personnel  to  take 
charge  of  No.  1  Model  School.  "  C  "  Company,  Cape  Medical  Staff  Corps, 
under  Surgeon-Captain  Temple  Smyth,  was  placed  in  charge  of  No.  2  Model 
School.    The  detail  for  the  other  hospitals  has  already  been  mentioned. 

In  addition  to  the  hospitals  in  Pretoria  on  our  entry,  there  was  another 
at  Waterval  North  (about  20  miles  from  Pretoria  on  the  northern  line)  where 
the  large  camp  for  the  prisoners  of  war  had  been  formed.  This  hospital  of 
200  beds  had  been  established  by  the  Boer  Government,  and  was  latterly 
under  the  charge  of  Dr.  Von  Gernet,  of  Pretoria.  This  arrangement  was 
continued  temporarily. 

It  had,  of  course,  been  obvious  that  hospital  accommodation,  in  addition 
to  any  local  arrangements,  would  be  needed  in  the  Transvaal  as  soon  as  we 
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'Occupied  Johannesburg  and  Pretoria,  but  M'ith  the  small  force  in  and  around 
Johannesburg  as  compared  with  that  in  Pretoria,  it  was  evident  that  the 
Jatter  had  to  be  first  arranged  for.  The  difficulties  in  the  line  were  increasing 
in  proportion  to  the  length  in  our  possession.  Every  mile  that  came  into  our 
■hands  added  to  the  repairs  required,  while  the  engines  were  getting  into  worse 
condition.  Supplies  of  all  kinds  were  still  needed  in  large  quantity,  and  till 
the  opening  of  the  Natal  line  on  July  6th,  there  was  great  congestion  over 
•the  1,000  miles  of  single  line  between  Elandsfontein  and  Cape  Town,  which 
made  the  transport  of  the  bulky  equipment  of  a  general  hospital  a  matter  of 
some  difficulty. 

On  May  21st  orders  had  been  issued  for  half  of  No.  2  General  Hospital 
(Colonel  A.  W.  Duke)  at  Wynberg  to  be  ready  to  move  to  the  Transvaal,  and 
ori  the  26th  the  second  half  was  also  warned.    Sanction  for  the  move  was 

■obtained  on  May  28th,  with  the  proviso  that  it  should  not  leave  until  it  could 
run  through  to  the  Transvaal  without  detraining.    The  first  section  was 

••;^aeked  and  ready  to  start  by  May  31st,  and  by  June  2nd  the  whole  personnel 
had  started  from  Cape  Town  for  the  Transvaal.    Owing  to  blocks  on  the  line 

■  the  personnel  was  detained  at  Bloemfontein  from  June  3rd  to  21st,  during 
which  time  a  party  under  Major  Louglieed  was  sent  to  Zand  River  to  assist 
■with  the  wounded  in  the  fight  there  of  the  14th,  while  the  remainder  werie 

iattached  to  No,  9  General  Hospital,  '  The  whole  personnel  leaving  Bloem- 
fontein on  the  2ist  were  detained  again  at  Kroonstadt  till  the  29th,  and 
pai  t  reached  Pretoria  on  the  following  day,  the  remainder  arriving  two  days 
later. 

The  equipment  of  the  first  section  was  loaded  up  before  the  personnel 
!left  Cape  Town,  but  in  its  transit  to  the  Transvaal  trucks  got  dropped  here 
Sand  there;  the  first  got  to  Pretoria  on  July  5th,  and  by  July  19th  only 
12  trucks  (of  18  which  left  Cape  Town  on  June  6th)  had  arrived. 

No.  3  Advanced  Depot  of  Medical  Stores  at  De  Aar  was  warned  in  the 
end  of  May  to  be  ready  to  move  up,  and  on  July  8th  it  received  orders  to 
move  to  Pretoria,  where,  after  some  little  delay  on  the  line,  it  was  established 
in  two  small  houses  close  to  the  railway  station. 

The  main  factor  in  the  delay  of  both  the  personnel  and  equipment  of  this 
hospital  was  the  extreme  activity  of  Christian  De  Wet  on  the  railway  line. 
On  June  7th  he  attacked  the  4th  Derbyshire  at  Rhenoster  Kopje  and 
captured  a  train  of  mails  and  supplies  at  Roodeval  tvt'o  miles  further  south. 
Following  this,  both  Phenoster  and  Poodeval  bridges  were  blown  up,  much 
of  the  line  itself  and  the  telegi'aph  destroyed.  On  the  14th  he  attacked  the 
construction  party  at  Zand  Piver,  but  was  repulsed.  In  addition  to  these 
larger  efforts,  he  succeeded  in  cutting  the  line  at  various  points  between 
Kroonstadt  and  the  Vaal.  Little  wonder  then  that  the  traffic  was  disorganised, 
and  the  hospital  stores  again  detained  in  favour  of  supplies  when  it  became 
possible  to  send  these  on. 

With  the  knowledge  that  assistance  from  the  outside  was  delayed,  more 
had  to  be  done  locally.  About  the  middle  of  June  the  Military  Governor  of 
Pretoria  formed  a  medical  committee,  of  which  some  of  the  members  had  local 
knowledge.  This  body  made  large  purchases,  furnished  the  Palace  of  Justice 
as  a  hospital,  and  supplied  additional  equipment  to  the  other  hospitals.  But 
here,  as  elsewhere,  there  was  some  overlapping,  and  at  least  one  Commanding 
Officer  of  a  unit  who  endeavoured  to  buy  for  himself,  found  that  the  available 
stock  had  been  already  taken  up  by  this  committee,  and  that  his  individual 
efforts  were  thus  rendered  nugatory. 

The  Palace  of  Justice  was  handed  over  to  the  Irish  Hospital  on 
June  21st ;  this  gave  an  additional  450  beds,  making  the  total  accommodation 
close  on  1,500.  The  personnel  of  the  Irish  Hospital  was,  however,  insufficient 
for  so  large  a  charge,  and  had  to  be  added  to  from  the  military  hospitals. 

Thirty  Nursing  Sisters  arrived  with  the  personnel  of  No.  2  General 
Hospital,  and  were  distributed  to  the  various  hospitals  in  Pretoria. 

The  site  chosen  for  No.  2  General  Hospital  was  a  very  good  one.  It  was 
on  the  high  ground  to  the  east  of  the  town,  and  on  the  Delagoa  Bay  line,  by 
which  communication  was  obtained  directly  with  all  three  railway  lines 
running  out  of  Pretoria.  Water  was  laid  on  from  the  pumping  station 
already  spoken  of,  the  necessary  buildings  commenced,  and,  as  part  of  the 
equipment  arrived  by  the  middle  of  July,  the  hospital  was  opened  for  the 
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reception  of  sick  by  the  17th.  This  made  a  very  great  change  for  the  better 
in  Pretoria,  the  pressure  was  relieved,  and  from  this  date  the  development  of 
the  hospital  system  in  the  'J'ransvaaJ  proceeded  regularly. 

Although  the  arrangements  for  the  improvement  of  the  hospital  accom- 
modation in  Johannesburg  were  commenced  early  m  July,  it  is  more 
convenient  to  complete  the  description  of  the  medical  arrangements  in 
Pretoria  at  once. 

Colonel  W.  L.  Gnbbins,  R.A.M.C.  (formerly  P.M.O.  6th  Division),  was 
appointed  P.M. 0.  of  Pretoria  and  the  northern  line  of  communications. 

.  No.  2  General  Hospital,  opening  on  July  17th,  had  450  beds  ready  before 
the  end  of  the  month  ;  this  number  was  increased  to  over  600  in  August, 
and,  by  a  steady  growth,  the  total  accommodation  in  this  hospital  reached 
1,000  beds  in  November,  at  which  point  it  remained  till  March,  1901,  when 
a  diminution  in  the  demands  for  accommodation  enabled  the  number  to  be 
somewhat  reduced.  While  the  accommodation  was  being  increased  the 
general  arrangement  of  the  hospital  camp  was  considerably  improved  ;  very 
excellent  wood  and  iron  buildings  for  offices  and  stores,  operating  and  X-ray 
rooms,  kitchens  and  latrines  were  erected,  while  the  actual  sick  accommoda- 
tion was  provided  in  the  hospital  marquees,  to  which  were  added,  the  very 
satisfactory  Indian  pattern  "  European  Privates'  "  tent.  A  separate  Officers' 
section,  composed  entirely  of  these  tents,  was  opened  on  the  north  side  of 
the  camp,  while  behind  the  whole  was  a  large  encampment  for  the  Nursing 
Sisters.  The  hospital  was  supplied  with  electric  light,  for  which  an  engine 
and  dynamo  were  established. 

The  ground  on  whicli  the  camp  was  laid  out  was  at  some  distance  from 
the  slope  of  a  small  kopje  to  the  south,  in  addition,  it  was  slightly  cupped  in 
the  centre,  but  an  extensive  system  of  surface  drains  was  made  which 
kept  the  actual  camp  dry  in  the  wettest  weather. 

Three  important  adjuncts  were  at  first  under  charge  of  No.  2  General 
Hospital,  the  Infectious  Hospital,  the  Sisters'  Hospital,  and  the  Ctmvaiescent 
Camp.  The  Infectious  Hospital  was  established  on  an  elevation  about  half 
a  mile  from  the  boundary  of  the  Hospital  Camp.  A  small  building  gave 
accommodation  for  stores  and  reserve  equipment,  but  the  sick  accommodatiop. 
Was  under  canvas. 

The  Sisters'  Hospital  was  established  in  a  very  excellent  villa,  with  a 
good  garden,  on  the  road  leading  up  to  the  Hospital  Camp. 

The  Convalescent  Camp,  opened  early  in  August,  was  laid  out  on  the 
lower  slopes  of  the  kopje  to  the  south  of  the  Hospital  Camp.  Accommoda- 
tion for  500  men  was  provided  in  Indian  pattern  service  tents,  each  of  which 
accommodated  six  men  on  mattresses.  In  addition  to  the  ordinary  ration, 
the  Officer  in  charge  had  power  to  order  various  additional  articles  of  diet 
for  those  who  required  them.  An  Officer  from  the  staff  of  No.  2  General 
Hospital  was  in  sole  charge  of  this  camp,  for  which  the  medical  authorities 
were  entirely  responsible. 

A  platform  was  made  on  the  side  of  the  railway  just  outside  No.  2 
General  Hospital,  and  a  party  met  every  train  of  any  description  that  passed 
along  the  line  towards  Pretoria,  so  that  any  cases  sent  in  from  along  the 
eastern  line  were  immediately  taken  care  of 

Two  of  the  smaller  Civil  Hospitals  were  ordered  up  to  Pretoria.  As 
there  was  no  longer  any  need  for  its  assistance  in  Bloemfontein,  the  Langman 
Hospital  was  ordered  from  that  town  on  July  21st,  and  having  arrived  in 
Pretoria,  it  was  establisned  to  the  north  of  No,  2  General  Hospital;  its 
accommodation  was  increased  to  150  beds  by  the  supply  of  additional  tents 
and  equipment,  and  it  opened  to  receive  sick  on  August  2nd.  The  Welsh 
Hospital,  then  at  Springfbntein,  was  ordered  to  Pretoria  on  August  4th, 
where  it  wa.s  established  alongside  No.  2  General  Hospital,  to  which  it  was 
attached.  The  accomaiodation  was  increased  to  200  beds,  and  this  hospital 
opened  to  receive  sick  again  on  August  11th, 

A  small,  rest  hospital  of  12  beds  was  established  in  two  small  houses  close  • 
to  the  railway  station,  and  adjoining  the  Medical  Store  Depot,  and  opened  in 
the  end  of  July.  This  not  only  provided  immediate  assistance  for  cases  of 
sickness  coming  in  unexpectedly  by  rail,  but  it  provided  rest  and  refreshment 
for  the  very  numerous  small  parties  or  individuals  who,  without  this,  would 
have  had  no  assistance.     It  formed  a  most  valuable  auxiliary  to  the  regular 
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hospital  service,  as  the  conditions  under  which  all  three  railways  were  working 
rendered  it  quite  impossible  to  know  when  trains  carrying  sick  might  arrive. 
The  staff  of  the  rest  hospital  met  all  trains  on  arrival,  and  were  then  enabled 
to  deal  at  once  with  any  cases  requiring  assistance,  while  the  other  hospitals 
could  be  warned,  and  ambulance  or  stretcher  carriage  called  for  by  telephone 
at  once.    Much  delay  and  consequent  discomfort  was  saved  in  this  way. 

During  the  last  week  in  July  also,  the  hospital  in  the  Artillery  Barracks 
was  closed,  and  the  sick  transferred  to  No.  2  General  Hospital.  This  building 
was  not  satisfactory  for  prolonged  occupation.  The  Racecourse  Hospital  was 
also  partially  evacuated,  only  one  ward  (in  the  pavilion)  was  retained  for  the 
use  of  the  troops  in  the  immediate  vicinity.  No.  2  General  Hospital  received 
the  sick  transferred  from  this  hospital  also.  The  Bourke  Hospital  was  also 
closed. 

When  No.  3  Model  School  was  vacated  by  the  Dutch  Ambulance  it  was 
occupied  by  a  party  detached  from  the  Imperial  Yeomanry  Field  Hospital 
under  Mr.  Openshaw,  F.R.C.S.  This  gentleman,  with  some  slight  assistance, 
thoroughly  overhauled  the  buildings,  and  converted  dirty  rooms  into  clean 
and  well  kept  wards.  This  building  afforded  accommodation  for  160  sick. 
Part  was  used  as  an  Officer's  hospital,  for  which  it  was  well  suited.  The  three 
schools  (which  were  all  close  together)  were  at  a  later  date  amalgamated  into 
one  unit  known  as  No.  19  General  Hospital. 

Towards  the  end  of  June  it  had  been  pointed  out  to  the  Imperial 
Yeomanry  Hospitals  Committee  that,  if  the  war  continued,  another  yeomanry 
hospital,  lightly  equipped  for  400  beds,  would  be  required  for  the  Transvaal. 
In  response  to  this  a  hospital  was  organised,  part  of  which  sailed  on  June  .'^Oth, 
the  remainder  on  July  7th,  by  mail,  arriving  in  Cape  Town  in  due  course. 
The  hospital  was  ordered  up  to  Pretoria,  where  a  large  private  house  to  the 
east  of  the  town,  standing  in  extensive  grounds,  had  been  secured  for  its  use. 
The  house  was  principally  used  for  Officers,  but  there  was  ample  room  in  the 
grounds  for  tentage.  Much  of  the  equipment  was  obtained  locally — ^from 
army  stores  and  elsewhere — as  it  had  been  specially  asked  th;it  the  hospital 
should  be  lightly  equipped.  The  hospital  opened  to  receive  sick  in  the  third 
week  in  Aug^ust. 

The  periods  for  which  the  civil  hospitals  had  offered  their  services  were 
now  drawing  to  a  close.  The  Irish  Bospital  in  the  Palace  of  Justice  Ceased 
to  receive  sick  on  September  30th,  and  handed  over  the  remaining  cases  to  a 
military  staff  on  October  15th  on  leaving  for  England.  The  Langman 
Hospital  ceased  to  exist  as  a  civil  hospital  on  November  4th,  and  the  Welsh 
Hospital  on  November  15th,  on  which  date  the  equipment  of  these  units 
was  very  generously  handed  over  by  the  organisers  to  the  Imperial 
Government,  and  a  military  personnel  relieved  the  original  staff  of  the  care 
of  the  sick  in  them. 

The  Palace  of  Justice  was  never  entirely  satisfactory  as  a  hospital,  mainly 
owing  to  its  construction  and  position  in  the  heart  of  the  town,  and  these 
defects  became  more  prominent  with  the  passing  off  of  the  cold  season.  It 
was  therefore  decided  to  give  it  up,  and  it  was  closed  early  in  November. 
The  accommodation,  however,  could  not  be  spared,  and  the  necessity  was  met 
by  ordering  up  No.  7  General  Hospital  from  Estcourt,  Natal,  where  it  was  no 
longer  needed,  to  Pretoria. 

No.  7  General  rendered  its  last  sick  returns  at  Estcourt  on  October  26th, 
and  its  first  in  Pretoria  on  November  9th,  so  that  but  little  time  was  lost  in 
the  closing,  transfer,  and  re-opening  of  this  hospital.  No  better  site  could  have 
been  found  for  it  than  that  actually  occupied  to  the  north-east  of  No.  2  General 
Hospital,  where,  although  irregularities  of  the  surface  made  the  hospital  camp 
less  satisfactory  to  the  eye  than  that  of  No.  2  General  Hospital,  the  site  was 
in  pracliice  somewhat  better,  as  the  natural  drainage  was  good.  The  number 
of  beds  was  increased  from  the  normal  establishment  of  520  to  692.  This 
hospital  also  was  lighted  by  electricity  generated  in  the  camp.  The  accessory 
buildings  wore  brought  up  from  Natal  with  the  rest  of  the  equipment.  A 
special  siding  was  made  here  for  the  hospital  trains  alongside  the  main  line,  so 
that  they  could  be  loaded  or  unloaded  with  the  greatest  ease,  where  also  the 
trains  could  lie  in  the  interval  between  their  journeys. 

In  this  way  there  came  to  be  a  very  large  hospital  camp  in  the  curve  of 
the  Dela.goa  Bay  railway,  stretching  from  No.  7  General  Hospital  on  the 
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north  to  the  Convalescent  Camp  on  ihe  south.  The  whole,  known  as  the 
Howitzer  Camp,  remained  with  some  modifications  till  after  the  end  of  the 
war,  and  as  time  went  on  many  minor  improvements  were  made.  Of  these, 
the  most  important  was  the  replacing  of  the  marquees  and  E.P.  tents  of 
No.  7  by  wood  and  iron  huts.  These  had  been  sent  t)nt  from  England  in 
sections  for  the  use  of  the  troops,  and  were  used  for  this  hospital,  as  it  had 
been  decided  that  it  should  I'emain  till  the  permanent  liospital  for  the  garrison 
of  Pretoria  had  been  completed. 

When  the  development  of  the  hospital  arrangements  in  Pretoria  were 
complete,  there  were  2,700  beds  available  in  all. 

Reverting  to  the  position  in  Johannesburg  after  our  entry,  which  has 
already  been  referred  to,  the  arrangements  then  made  were  only  temporary, 
till  it  became  possible  to  bring  up  a  general  hospital.  In  the  beginning  of 
July,  half  of  No.  6  General  Hospital  at  Naauwpoort  (Lieut. -Colonel  B,  W. 
Somerville  Lai'ge)  was  warned  to  be  ready  to  move  to  Johannesburg  with 
forty  marquees  and  light  equipment,  as  the  whole  hospital  was  no  longer 
needed  at  Naauwpoort.  The  hospital  arrived  in  Johannesburg  on  July  19th 
and  opened  a  few  days  later  in.  the  Wanderers'  Club  grounds,  near  the  station. 
Only  two  trucks  of  equipment  were  sent  up  with  the  unit,  more  followed  later, 
and  much  was  purchased  in  tlie  town.  The  hospital  gradually  developed  into 
a  very  complete  unit,  having  at  one  time  accommodation  for  1,000  cases. 

No.  2  Stationary  Hospital  was  ordered  from  East  London  to  Kroonstadt 
in  the  end  of  May,  to  wait  there  till  opportunity  offered  to  go  forward  into 
the  Transvaal.  While  at  Kroonstadt  it  was  attached  to  No.  8  General 
Hospital  to  assist  in  the  work  there.  It  arrived  in  Johannesburg  with  No.  (^S 
General  Hospital,  took  over  the  Masonic  Hall,  and  also  opened  under  canvas 
in  the  Show  ground. 

As  acconmiodation  became  available  here,  the  temporary  hospitals  were 
closed,  setting  free  the  15th  Brigade  Field  Hospital,  which  was  established 
(as  a  hospital  for  special  and  light  cases)  on  the  Show  ground  on  July  26th. 

Additional  civil  surgeons  and  nurses  were  engaged  locally.  It  may  be 
stated  here  that  there  never  was  any  ditficulty  in  engaging  personnel  for 
service  in  Joliannesburg ;  indeed,  the  applications  for  engagement  for  this 
duty  became  an  embarrassment  as  they  exceeded  the  numbers  required,  and 
few  of  the  applicants  were  willing  to  be  employed  elsewhere,  when  their 
services  would,  have  been  most  useful, 

,  A  convalescent  dep6t  Avas  opened  in  some  railway  sheds  in  the  end  of 
July,  blankets  and  mattresses  for  300  men  were  supplied  and  the  necessary 
arrangements  made  for  cooking.  The  men  had  their  rations  and  such  extras 
as  were  considered  necessary  by  the  medical  officer. 

The  convalescent  camps  in  Johannesburg  and  Pretoria  w^ere  peculiarly 
.important  during  July,  owing  to  the  delayed  evacu^i,tion  to  the  base  consequent 
on  interruptions  to  the  line  in  the  Orange  River  Colony.  Hospital  trains  ran 
north  of  Kroonstadt  only  by  special  authority,  and  as  the  Natal  line  was  only 
opened  for  traffic  on  the  6th,  evacuation  through  that  colony  was  not  yet 
possibls  to  any  large  extent,  while  the  trains  prepared  for  the  Cape  lines  were 
not  suitable  for  the  steep  gradients  and  sharp  curves  of  tlie  Natal  Government 
.Railway.  As  a  result  many  cases,  unfit  for  further  service  but  not  requiring 
jhospital  treatment,  were  accumulating  and  occupying  beds  in  the  hospitals 
which  were  needed  for  fresh  cases.  The  convalescent  camps  received  these 
until  they  could  be  sent  to  the  base. 

,,  About  eight  miles  east  of  Johannesburg  lies  the  important  railway  centre 
of  Elandsfontein,  on  the  main  line  from  the  Vaal  to  Pretoria,  whei-e  the 
western  line  through  Johannesburg  to  Klerksdorp  branches  off,  and  the 
eastern  line  to  Springs,  it  is  also  the  junction  for  the  Natal  Railway,  It 
was  a  position  of  much  importance  and  required  hospital  acconnno  lation  tor 
the  troops  passing  through. 

A  nucleus  for  this  was  found  in  the  hospital  of  the  Simmer  and  Jack 
Mine,  which  was  occupied  (by  permission  of  the  manager)  by  the  19th  Brigade 
Field  Hospital  (Lieut. -Colonel  R.  H.  S.  Sawyer)  on  June  13th.  The  hospital 
had  been  looted  by  the  Boers,  but  the  bedsteads  remained,  and  mattresses  and 
some  sheets  v^ere  obtained  from  various  sources.  This  gave  40  beds  in  an 
excellent  building  with  additional  accommodation  in  tents.  The  Prinu-ose 
Mine  Hospital  was  a'so  used  during  July  and  August,  1900.    On  July  8tb 
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the  19th  Brigade  Field  Hospital,  having  to  proceed  with  its  brigade,  hand^ 
over  this  hospital  to  a  party  detached  from  No.  2  General  Hospital,  which 
was  available  pending  the  arrival  of  their  own  stores.  This  detail  was  again 
relieved  (in  the  end  of  July)  by  the  left  half  of  No.  15  Field  Hospital  (from 
Bloemfontein),  the  accommodation  was  then  increased  to  250  heds,  and  finally 
in  the  end  of  September  No.  2  Stationary  Hospital  being  no  longer  required 
in  Johannesburg  itself,  moved  to  Elandsfontein,  and  assumed  charge  of  this 
hospital.  The  accommodation  was  gradually  increased  by  the  addition  of 
hospital  marquees  and  E.  P.  tents  till  it  reached  536  beds,  when  the  unit  so 
formed  was  designated  No.  16  General  Hospital. 

Anticipating  later  developments,  it  is  convenient  to  state  here,  that  two 
other  general  hospitals  were  established  between  Elandsfontein  and  Johannes- 
burg. No.  20  General  Hospital  was  organised  and  equipped  in  South  Africa  ; 
it  opened  in  March,  1901,  with  400  beds,  afterwards  increased  to  600. 
No.  13  General  Hospital  was  brought  up  from  Wynberg,  where  it  had  been 
used  more  as  an  invalid  dep6t,  and  opened  438  beds  in  May,  1901,  afterwards 
increasing  its  accommodation  to  520  beds.  In  September,  1901,  there  being- 
no  longer  any  absiJute  necessity  for  a  general  hospital  in  Johannesburg  itself, 
while  the  authorities  wished  to  set  free  the  Wanderers'  Club  grounds  for  the 
use  of  the  public,  No.  6  General  Hospital  was  reduced  and  closed  in  the  end 
ol  the  month.  To  complete  the  account  of  the  medical  arrangements  in  the 
Johannesburg  district,  it  only  remains  to  add  that  a  large  convalescent  camp 
at  Elandsfontein  replaced  the  original  depot  in  Johannesburg,  and  that  a 
convalescent  home  for  Officers,  established  on  the  top  of  Hospital  Hill  in 
Johannesburg  in  a  house  belonging  to  the  Barnato  estate,  was  of  very  great 
service  during  the  remainder  of  the  war.  Arrangements  were  also  made  for  a 
convalescent  home  for  Nursing  Sisters,  which  proved  of  much  service. 

The  medical  arrangements  in  these  two  towns,  Pretoria  and  Johannesburg, 
formed  tlie  foundation  upon  which  the  whole  hospital  system  of  the  Transvaal 
(except  on  the  extreme  west)  was  built  up.  They  were  the  depots  to  which 
all  cases  of  men  unfit  for  the  field  gravitated,  and  received  the  overflow  from 
all  the  hospitals  on  the  line  of  communication  in  their  vicinity. 


V. — Ad  VANCE  TO  THE  EasT, 

So  fai-  the  main  advance  has  bean  described  in  some  detail,  as  the  medical 
arrangements  followed  so  closely  the  advance  of  the  army.  But  after  the 
occupation  of  Pretoria,  the  movements  in  the  field  became  more  and  more 
complicated,  while  the  development  of  the  hospital  system  still  took  place, 
mainly  along  the  lines  of  communication,  and  it  was  only  at  a  later  period 
fbllowmg  the  establishment  of  the  lines  of  blockhouses  that  the  hospitals  were 
pushed  out  into  the  districts  away  from  the  railway  line. 

Between  June  9th  and  11th  important  operations,  culmina.ting  in  the 
battle  of  Diamond  Hill,  took  place  some  17  miles  east  of  Pretoria.  There 
were  a  good  many  wounded,  who  were  brought  into  the  Pretoria  hospitals. 

In  the  middle  of  June  General  Sir  Red  vers  Buller,  V.C.,  entered  the 
Transvaal  and  pushed  on  to  Standerton,  while  Major-General  Ian  Hamilton 
occupied  Heidelberg.  Following  this,  on  July  6th,  communication  was  opened 
by  rail  with  Natal,  but  it  was  some  days  later  before  the  line  was  cleared  of 
the  enemy. 

In  the  end  of  July  the  advance  from  Pretoria  to  the  east  was  continued, 
and  Middelburg  was  occupied  on  July  27th.  General  Sir  Redvers  Buller, 
movhig  by  Ermelo  and  Carohna,  was  close  to  Belfast  on  August  2lst,  while 
the  11th  Division  occupied  this  town  on  the  24th.  On  the  27th  the  action  at 
Bergendal,  resulting  in  a  considerable  number  of  casualties,  took  place,  and 
following  this  the  advance  was  steadily  pushed  along  the  line  through 
Machadodorp,  Waterval  Onder,  and  Noitgedacht.  General  Buller  now 
turned  to  the  north,  through  Helvetia  to  Lydenburg,  which  he  occupied  on 
September  6th,  and  thence  pressed  forward  towards  Spitzkop,  still  further 
nort,  which  v/as  occupied  on  the  15th,  Meanwhile,  General  French  had 
occupied  Barberton,  General  Pole  Carew  had  pushed  on  to  Kaapmuiden,  and 
occupied  Komati  Poort  on  September  24th,  where  he  was  joined  on  the 
following  day  by  General  Ian  Hamilton.  , 
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During  these  operations  the  aggregate  number  of  casualties  whs  consider- 
able. East  of  Belfast  the  country  is  hilly,  becoming  mountainous,  and  especially 
to  the  south  of  the  Krokodil  Valley,  where  the  Devil's  Kantoor  is  a  prominent 
feature  in  the  landscape.  The  cavalry  had  very  heavy  work  previous  to  their 
occupation  of  Barberton,  while  the  forces  under  Ghjnerals  Buller  and 
Ian  Hamilton  were  operating  in  a  country  hardly  less  difficult  to  the  north 
of  the  railway  line,  and  the  central  force  pushed  through  the  sub-tropical 
vegetation  of  the  Lower  Krokodil  Valley.  Fortunately  the  h(;t  season  had 
not  then  set  in,  so  that  the  conditions,  though  trying,  were  nut  at  their  worst. 
The  field  units  accompanied  their  brigades,  but  the  nature  of  the  country 
made  it  difficult  for  them  to  work.  The  Indian  units  (with  the  Natal  Field 
Force),  which  had  dandies  and  Indian  bearers  with  them,  were  more 
fortunately  situated,  but  the  units  of  the  home  establishment  had  great 
difficulties  with  their  ambulances,  which  in  places  had  to  be  let  down  with 
ropes  as  the  gradients  were  so  severe. 

As  the  liroops  advanced  small  temporary  hospitals  were  formed  behind 
them.  The  first  of  these  was  opened  at  Kerste  Fabriken,  16  miles  from 
Pretoria,  in  the  end  of  June  by  a  section  of  the  18tli  Brigade  Field  Hospital, 
in  some  houses  belonging  to  the  distillery  there.  When  the  section  marched 
on  August  Llth  to  rejoin  the  headquarters  the  hospital  was  continued  with 
a  fresh  staff.  Similarly  a  small  detention  hospital  was  established  at  Pieuciars 
Poort  by  a  Cape  field  hospital,  and  remained  in  existence  a  good  many 
months. 

Middelburg,  94  miles  fiora  Pretoria,  was  occupied  on  July  27th.  On 
the  following  day  the  right  half  of  the  No.  6  Field  Hospital  (attached  to 
the  4th  Cavalry  Brigade)  took  over  the  Dutch  School  as  a  temporary  hospital. 
In  the  beginning  of  August  the  Guards  Brigade  Field  Hospital  opened 
about  40  beds  in  the  church.  As  the  sick  were  increasing,  it  was  decided  to 
open  at  least  200  beds,  and  for  this  purpose  marquees  and  equipment  were 
sent  out  from  Pretoria.  The  Stationary  Hospital  (alterwards  known  as 
No.  17)  was  opened  as  a  distinct  unit  on  August  15th,  and  to  it  Sisters  and 
additional  personnel  were  sent,  as  the  Guards  Brigade  Field  Hospital  marched 
from  Middelburg  on  the  20th  with  the  brigade.  Some  accessory  buildings 
were  erected,  and  the  accommodation  had  to  be  increased  from  time  to  time 
in  accordance  with  the  numbers  in  the  field  on  the  eastern  line,  till,  in  the 
middle  of  1901,  the  accommodation  reached  600  beds,  but  afterwards 
diminished. 

A  small  hospital  of  50  beds  was  opened  at  Belfast  in  the  end  of  August, 
but  was  used  only  for  a  very  short  time  as  the  advance  continued. 

When  our  troops  entered  Waterval  Onder,  in  the  end  of  August,  they 
found  a  very  good  railway  hospital  in  existence.  This  was  taken  over  at  once, 
and  gave  40  beds,  afterwards  increased  to  120  by  the  addition  of  tents.  This 
hospital  was  quite  close  to  the  railway  station,  and  proved  extremely  useful. 
For  a  good  many  months  westward  bound  trains  halted  for  the  night  either 
here  or  at  Waterval  Boven  (the  other  end  of  the  rack  section  of  the  railwcxy), 
so  that  all  the  sick  on  them  were  taken  into  this  hospital,  and  only  those 
fit  to  travel  were  allowed  to  continue  their  journey.  Further,  it  was 
advantageous  to  use  this  as  an  intermediate  station  between  the  hot  and 
damp  climate  of  the  lower  valley,  and  the  much  cooler  and  drier  climate  of 
the  higher  veldt ;  it  was  found  that  cases  of  malarial  fever  did  better  after 
some  time  in  the  comparativel}'  cool  and  healthy  station  at  Waterval  Ondei' 
than  if  transferred  at  once  to  Middelburg  or  Pretoria.  A  staff  was  detailed 
for  the  hospital  when  it  was  taken  over,  and  Nursing  Sisters  were  sent  to  it. 
The  hospital  remained  in  occupation  as  No.  20  Stationary  Hospital  till  the  end 
of  the  war. 

At  Machadodorp,  154  miles  from  Pretoria,  a  small  hospital  was  opened 
qn  September  12th,  in  the  Railway  .Hotel,  which  provided  comparatively 
good  accommodation.  This  station  was  an  important  one  from  the  time  of  its 
occupation  till  the  end  of  the  war.  All  troops  and  convoys  from  and  to 
Lydenburg  (48  miles)  pass  through  Machadodorp,  the  terminus  on  the  railway 
of  the  Lydenburg  Helvetia  Road.  It  became  later  an  important  centre  from 
which  columns  started  both  to  the  north  and  south  of  the  line.  The  ground 
beside  the  hotel  M'-as  levelled,  and  the  accommodation  increased  to  125  beds 
by  the  erection  of  marquees  on  it.    Equipment,  Sisters,  and  other  personnel 
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were  sent  from  Pretoria,  and  the  hospital,  as  No.  21  Stationary  Hospital, 
remained  in  occupation  till  the  end  of  the  war.  • 

Lydenburg  was  occupied  by  General  Buller  on  September  6tli.  During 
his  further  advance  to  Pilgrim's  Rest  and  Spitzkop,  sections  of  the  field  units 
of  his  force  remained  in  Lydenburg  looking  after  the  the  local  sick,  and  on  his 
return  on  October  1st,  No.  24  British  Field  Hospital  established  itself  in  some 
buildings  in  the  town,  which  became  (from  October  18th)  the  Stationary 
HospitaJ,  which,  as  No.  37,  remained  in  occupation  till  the  end  of  the  war.  A 
large  store  and  the  Agricultural  Hall,  and  later,  two  iron  huts,  were  taken 
over,  and  with  some  alterations  made  a  very  good  hospital.  Two  good  houses 
were  used  as  an  Officers'  hospital.  Beds  and  bedding,  with  other  articles  of 
equipment,  were  procured  locally,  and  others  sent  from  Pretoria.  The 
hospital  had  beds  for  125  cases,  of  which  not  more  than  115  were  occupied, 
l)esides  nine  beds  in  the  Officers'  section,  while  the  field  hospital  tents 
provided  for  any  increase.  Three  Sisters  were  sent  out  from  Pretoria  to  this 
hospital. 

Between  Lydenburg  and  Machadodorp,  four  military  posts  were 
established,  and  an  assistant  surgeon  of  the  Indian  establishment  was 
placed  in  charge  of  each.  Small  parties  of  sick  were  sent  by  ambulance 
from  post  to  post  en  route  to  the  railway  at  Machadodorp,  and  it  was  the 
duty  of  each  assistant  surgeon  to  see  to  the  comfort  of  these  cases  as  they 
passed  through  his  post.  ^ 

General  French  entered  Barberton  on  September  14th.  The  civil 
hospital  gave  excellent  accommodation  for  about  40  cases,  and  on  the  cavalry 
marching  out  again  in  the  beginning  of  October,  a  small  staff  was  left  behind 
to  work  this  as  a  stationary  hospital  for  the  requirements  of  the  garrison,  all 
sick  then  in  hospital  having  been  previously  transferred  to  Pretoria  by  hospital 
train.  The  18th  Brigade  arrived  in  Barberton,  and  the  field  hospital  occupied 
the  civil  hospital,  which  was  formally  taken  over  (for  pay  of  the  civil  staff) 
from  November  5th.  This  staff  included  one  superintendent  and  four  Sisters 
and  a  number  of  subordinates,  mostly  natives.  Additional  accommodation, 
raising  the  total  to  200  beds,  was  obtained  by  pitching  tents  round  the 
hospital.  The  necessary  outbuildings  were  erected,  and  the  equipment  added 
to  and  improved.  This  hospital,  as  No.  36  Stationary,  continued  in  occupation 
till  the  end  of  the  war, 

Barberton,  2,825  feet  above  the  sea,  is  laid  out  on  the  slopes  of  the 
De  Kaap  Valley.  In  the  early  history  of  tiie  town,  it  had  a  bad  reputation 
for  malarial  levers.  Their  prevalence  has  now  somewhat  diminished  with  the 
growth  of  the  town  and  the  clearing  of  its  vicinity,  but  during  1900-01  the 
garrison  suffered  considerably  from  malarial  fevers,  partly  contracted  locally 
and  partly  among  men  who  had  been  in  detachment  at  Avoca,  Kaapmuiden, 
and  Komati  Poort. 

Komati  Poort,  293  miles  from  Pretoria  and  56  from  Delagoa  Bay,  is  the 
frontier  town  of  the  Transvaal.  It  is  only  626  feet  above  the  sea  level,  and 
stands  at  the  junction  of  the  Komati  and  the  Krokodil  Rivers.  It  is  surrounded 
by  high  ground,  and  the  valley  itself  supports  a  tropical  vegetation.  It  is 
notoriously  unhealthy  on  account  of  the  prevalence  of  malarial  fevers,  and 
owing  to  the  heat  and  moisture  the  climate  is  at  all  times  enervating. 

The  11th  Division  occupied  Komati  Poort  on  September  24th,  after 
a  most  arduous  march  of  13  days  from  Waterval  Onder  and  Helvetia,  during 
which  there  were  repeated  difficulties  with  the  transport  on  account  of  the 
badness  of  the  roads.  The  sun  was  very  hot  during  the  day,  and  it  was 
impossible  to  march  at  night,  as  the  road  coidd  only  be  followed  with  difficulty 
even  in  daylight,  while  both  men  and  animals  were  on  reduced  rations. 

General  Ian  Hamilton's  force  followed  the  11th  Division,  entering  Komati 
Poort  on  the  25th  ;  their  experiences  were  much  like  their  predecessors'. 

The  Guards  Brigade  Field  Hospital  established  themselves  in  the  Railway 
Restaurant,  and  the  19th  Brigade  Field  Hospital  took  over  a  building- 
belonging  to  the  railway  employes,  for  Avhich  the  Officer  commanding  the 
unit  commandeered  17  spring  bedsteads.  When  the  Guards  Brigade  left  on 
September  30th,  the  19th  Brigade  Field  Hospital  took  over  the  Railway 
Restaurant  also.  When  this  unit  left  on  October  11th  to  rejoin  its  brigade 
a  section  was  left  behind  to  work  the  hospital  Tents  pitched  near  the  station 
brought  the  accommodation  up  to  60  beds.     Although  the  station  was 
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convenient  for  many  reasons,  especially  for  the  easy  transfer  of  sick  by  rail, 
yet  it  was  hot,  and  in  consequence  a  hospital  was  opened  in  huts  on  the 
Lebombo  Hill,  where  most  of  the  troops  were  also  accommodated  in  huts. 
The  hospital  remained  in  occupation  till  the  end  of  hostilities. 

It  was,  of  course,  evident  that  cases  could  not  be  kept  in  Komati  Poort 
for  treatment,  and  their  transport  by  rail  westward  was  uncertain  owing  to 
the  interruptions  on  the  line,  which  is  rather  a  difficult  one.  For  this  reason 
arrangements  were  made  in  November  to  have  a  hospital  ship  stationed  in 
Delagoa  Bay,  to  which  cases  from  the  lower  valley  and  from  Barberton  could 
be  transferred  for  treatment.  The  "  Orcana  "  arrived  there  early  in  January^ 
and  continued  during  the  hot  weather,  an  arrangement  that  was  repeated 
during  the  hot  season  of  1901-02.  The  vessel  was  moored  about  a  mile  from 
shore  ;  convoys  were  railed  through  from  Komati  Poort  to  the  landing  stage 
at  Lourenco-Marques,  and  transferred  to  the  ship  in  barges.  Occasionally  the 
ship  had  to  go  to  Durban  for  stores,  and  oppoi-tunity  was  then  taken  of 
sending  to  Natal  by  sea  all  cases  unlikely  to  be  fit  for  further  service.  This 
plan  worked  admirably  ;  the  men  recovered  rapidly  on  board  ship,  while  the 
invalids  were  brought  to  their  port  of  embarkation  for  England  with  the  least 
possible  discomfort.  Without  some  arrangement  of  this  nature  it  would  have 
been  very  difficult  to  deal  at  all  satisfactorily  with  the  large  sick  rate  in  this 
district, 

W.  —  FuETHEE  Development  or  Hospital  System. 

Meanwhile  operations  were  continued  in  the  Orange  River  Colony,  where 
the  8th,  9th,  and  10th  Divisions  were  actively  employed.  Small  hospitals,  of 
which  the  most  important  was  that  at  Winburg,  were  opened  throughout  the 
colony.  This  hospital  was  opened  in  May,  1900,  by  the  12th  Brigade  Field 
Hospital,  and  was  established  in  various  buildings  in  the  town,  with  some 
135  beds,  increasing  to  a  maximum  of  225  later,  and  continued  in  occupation 
till  the  end  of  the  war. 

Winburg,  the  railway  terminus  of  the  roads  from  Senekal  and  Ficksburg, 
was  a  position  of  some  importance,  and  received  the  sick  from  the  troops 
which,  for  a  considerable  length  of  time,  were  operating  m  the  district.  It 
was,  however,  for  a  time,  and  naturally  at  the  most  important  juncture, 
somewhat  difficult  of  access.  The  short  railway  from  the  town  to  the  main 
line  at  Smaldeel  was  cut  on  more  than  one  occasion,  and  traffic  was  for  various 
reasons  not  infrequently  interrupted.  Hence  the  evacuation  of  the  sick  was 
irregular,  and  the  maintenance  of  the  personnel  difficult. 

Heilbron  was  in  somewhat  the  same  position.  A  small  hospital  had  been 
opened  there  during  Major-General  Ian  Hamilton's  advance,  and  arrangements 
had  been  made  to  establish  a  large  hospital ;  indeed,  200  of  the  400  beds 
destined  for  it  had  been  sent  there,  but  the  town  was  suddenly  evacuated 
and  the  equipment  sent  back. 

A  small  hospital  was  again  opened  there  in  June,  1900,  which  continued 
in  use  during  the  remainder  of  the  campaign,  and  indeed  during  the  last 
months,  the  period  of  the  "  drives  "  in  the  Orange  River  Colony,  its  accom- 
modation was  increased  to  350  beds.  But  like  Winburg,  Heilbron  lies  at  the 
end  of  a  short  branch  line,  and  railway  communication  was  somewhat 
uncertain. 

The  third  important  hospital  in  the  Orange  River  Colony,  not  already 
referred  to,  was  No,  19  Stationary  Hospital  at  Harrismith.  This  was  opened 
in  August,  1900,  on  the  occupation  of  the  town.  It  was  at  first  established 
in  the  schoolhouse  and  Dutch  Church,  giving  a  total  accommodation  for 
about  130  cases,  and  additional  accommodation  was  available  under  canvas. 
With  the  development  of  the  operations  in  the  east  of  the  Orange  River 
Colony,  Harrismith,  the  terminus  of  the  Natal  Railway  on  that  side,  became 
of  more  importance,  and  an  entirely  new  hospital  was  erected  in  huts  in  the 
vicinity  of  the  town,  to  which  the  cases  from  the  original  hospital  were 
transferred.  This  hospital  (No.  19  Stationary)  was  very  complete;  it  gave 
accommodation  for  450  cases,  which  was  increased  considerably  for  a  short 
time  during  the  last  stage  of  the  war. 

Smaller  hospitals  were  established  at  Thabanchu,  Senekal,  Ficksburg, 
Pveitz,  Bethlehem,  Yrede,  and  Brindisi — all  orisfinally  by  the  8th  Division. 
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These  '  were  all  in  isolated  towns,  with  communication  with  larger  centres 
only  by  convoy  ;  Vrede  and  Bethlehem  were  cut  off'  from  Harrismith 
frequently,  the  latter  on  one  occasion  for  four  months.  The  difficulties  in 
their  working  were  therefore  considerable. 

Small  hospitals  were  also  established  at  Boshof  and  Edenburg  about  the 
same  period,  which  remained  in  use  throughout  the  war,  while  other  smaller 
hospitals  were  opened  in  the  smaller  towns  occupied  by  us,  which  were  only 
held  for  a  few  months,  after  which  these  units  ceased  to  exist. 

After  General  Buller  occupied  Standerton  in  June,  1900,  the  2nd  Brigade 
Field  Hospital  remained  in  the  town  to  look  after  the  small  number  of  sick, 
till  in  August,  No.  4  Stationary  Hospital  (Major  B.  Kirkpatrick)  was  moved 
from  Newcastle,  and  opened  there  to  meet  the  increasing  requirements  of  the 
district.  This  hospital  gradually  extended,  till  in  January,  1901,  it  w^as 
converted  into  a  general  hospital  (No.  17)  of  520  beds,  and  remained  in 
occupation  till  the  close  of  the  campaign.  The  accommodation  was  at  first 
in  tents ;  gradually  huts  were  erected,  as  these  became  available.  The 
accessory  buildings  were  of  the  usual  type. 

At  Heidelberg,  half  of  the  4th  Brigade  Field  Hospital  (Major  F.  S. 
Houston)  carried  on  the  necessary  work.  For  some  time  buildings  in  the 
town,  including  the  civil  hospital,  were  used.  The  arrangements  were, 
however,  not  satisfactory,  and  a  tented  hospital  with  the  usual  accessories 
was  established  close  to  the  town,  which  as  No,  15  Stationary  Hospital 
continued  in  occupation  till  the  end  of  the  war. 

To  the  west  of  Johannesburg  No.  17  Field  Hospital  (Lieut. -Colonel 
C.  W.  Thiele)  was  established  at  Krugersdorp  as  a  stationary  hospital,  where 
some  buildings  were  occupied.  This  arrangement  was  not  found  to  work 
well,  and  as  at  Heidelberg,  a  tented  hospital  (No.  18  Stationary)  with  the 
usual  outbuildings  was  established  close  to  the  railway,  and  continued  in 
occupation  till  the  conclusion  of  the  campaign. 

At  Klerksdorp  the  civil  hospital  was  taken  over  by  us,  with  some 
additions  to  the  subordinate  staff;  while  at  Potchefstroom  No.  15  Field 
Hospital  was  established  in  tents  with  some  buildings.  Both  these  remained 
in  occupation  till  the  end  of  the  war. 

During  the  last  months  of  the  campaign,  the  period  of  the  "  drives  "  in 
the  Western  Transvaal,  there  was  considerable  pressure  on  this  line.  Half  of 
the  Canadian  Field  Hospital  was  established  at  Vaalbank  as  an  advanced 
hospital,  and  rendered  valuable  service.  Evacuation  into  the  large  hospitals  at 
Elandsfontein  was  maintained  by  the  hospital  trains  (mainly  by  the  "  Princess 
Christian "  train),  and  in  addition  a  small  local  ambulance  train  travelled 
regularly  up  and  down  the  line,  clearing  the  small  posts  and  preventing 
accumulation  in  the  smaller  hospitals. 

Hospitals  off*  the  line  were  also  established  at  Bietfontein  and  Busten- 
berg.  From  Bietfontein  the  sick  came  by  convoy  into  Pretoria  when 
necessary.  From  Bustenberg  they  were  at  fii-sfc  sent  through  Bietfontein  to 
Pretoria ;  later,  as  the  blockhouse  lines  were  developed,  they  were  passed 
along  this  line  to  meet  the  railway  at  Krugersdorp.  Still  further  west  the 
small  hospital  at  Lichtenburg  was  in  communication  with  Vryburg  and  the 
western  line.  But  with  all  these  outlying  hospitals  communication  was 
difficult  owing  to  interruption  by  the  enemy. 

The  arrangements  in  Kimberley  after  the  relief  have  already  been 
described.  These  were  only  temporary,  and  the  addition  of  reinforcements 
to  Lord  Methuen,  with  the  arrival  of  the  Fusilier  Brigade  from  the' 
10th  Division  early  in  April,  had  emphasised  the  necessity  for  additional 
hospital  accommodation.  No.  11  General  Hospital  (Lie at. -Colonel  M.  D. 
O'Connell)  was  detailed  for  this  duty  ;  this  unit  left  England  on  March  26th, 
1900,  and  arrived  in  Table  Bay  on  April  16th.  It  was,  however,  not  able 
to  disembark  till  April  23rd  owing  to  difficulty  of  berthing  the  ship.  But 
the  previous  day  an  advance  party  with  light  equipment  had  been  able 
to  leave  for  Kimberley,  and  on  the  25th  the  remainder  of  the  personnel  and 
equipment  left  for  Kimberley,  arriving  there  on  the  28th.  It  had  not  been 
possible  to  send  up  the  advance  party  earlier  owing  to  the  congestion  on  the 
railway,  line.  For  some  days  after  the  arrival  of  the  hospital  there  was 
difficulty  in  getting  transport  for  the  stores  from  the  railway  to  the  Dynamite 
Siding  vs^here  a  site  had  been  selected,  and.  it  was  not  till  May  3rd  that 
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the  pitching-  of  the  hospital  actually  began,  when  it  admitted  patients  on 
May  nth. 

The  Principal  Medical  Officer  of  No.  11  General  Hospital,  on  arrival, 
assumed  direction  of  the  medical  arrangements  in  Kimberley.  •  The  hospital 
at  Newton  Camp,  which  had  been  formed  under  canvas,  was  taken  over 
at  once  ;  this  was,  in  the  main,  a  convalescent  hospital,  but  the  more  serious 
cases  that  it  contained  were  removed  to  the  general  hospital  by  ambulance, 
while  the  tents  and  equipment  were  moved  to  No.  1 1  General  Hospital,  and 
by  May  14th  all  sick  were  cleared  out  of  this  camp.  As  regards  the  buildings 
in  the  town  which  had  been  occupied  as  hospitals,  the  cases  in  them  v/ere 
gradually  evacuated  as  they  recovered  ;  those  who  were  fit  to  travel  were 
sent  to  the  base,  the  remainder  transferred  to  the  general  hospital. 

From  this  date  the  arrangements  in  Kimberley  were  entirely  satisfactory. 
The  hospital  developed  into  a  large  establishment,  having  for  some  months 
800  beds.  At  first,  with  the  exception  of  the  usual  accessory  buildings,  it 
was  under  canvas,  but  later  was  hutted  as  the  marquees  were  wrecked  by 
a  gale.  There  was  ne\er  any  difficulty  about  supplies  or  equipment  in 
Kimberley;  like  Johannesburg,  it  has  many  resources,  and  recovered  with 
startling  rapidity  from  the  effects  of  the  siege  immediately  after  the  relief. 

Evacuation  to  the  base  was  in  great  part  arranged  for  locally.  Trains 
were  made  up  of  saloon  corridor  carriages  with  a  kitchen  car  attached,  and 
worked  very  well  in  lieu  of  the  regular  hospital  trains  which,  during  the  halt 
at  Bloemfontein  and  the  advance  to  Pretoria,  were  more  urgently  needed  on 
the  longer  line  from  the  Orange  River  Colony  to  the  base. 

The  history  of  the  medical  arrangements  in  Kimberley  from  the  estab- 
lishing of  No.  11  General  Hospital  became  an  uneventful  record  of  steady 
work  till  the  close  of  the  campaign. 

To  complete  the  account  of  the  western  line  as  far  as  Kimberley,  it  only 
remains  to  add  that  the  temporary  hospital  at  Modder  River  was  finally  closed 
on  June  1st,  1900,  having  been  but  little  used  after  the  beginning  of  March, 
■and  that  the  hospital  at  Orange  River  was  reduced  gradxially  and  closed  in 
August,  1900,  limited  accommodation  (as  a  detention  hospital)  being  however 
maintained  there  till  the  end  of  the  war. 

A  Militia  bearer  company  had  been  formed  (in  March,  1900)  of  volunteers 
from  the  Militia  regiments,  with  N.C.  Officers  and  some  menof  the  R.A.M.C., 
to  work  with  the  10th  Brigade,  equipment  being  available  in  South  Africa. 
It  worked  satisfactorily,  but  an  attempt  to  raise  a  second  (which  was 
authorised)  failed,  as  only  a  few  men  offered  themselves. 

At  the  base  the  hospital  at  Greenpoint  was  enlarged,  and  arrangements 
made  for  the  accommodation  of  the  sick  from  among  the  large  number  of  Boer 
prisoners  then  encamped  on  the  cycle  track.  For  this  purpose  huts  M^ere 
erected,  and  the  general  accommodation  had  been  increased  by  taking  over  a 
new  building  built  for  the  Somerset  (the  Cape  Civil)  Hospital.  Rondebosch 
had  been  vacated  as  a  hospital  centre  by  the  removal  of  the  Portland  Hospital 
to  Bloemfontein,  and  No.  3  General  Hospital  to  Springfontein  and  Kroon- 
stadt.  Before  No.  2  General  Hospital  left  Wynberg  for  Pretoria,  some  huts 
had  been  erected ;  these  were  taken  over  by  No.  ]  General  Hospital,  and 
additional  huts  erected.  In  July  the  huts  built  on  the  site  of  No.  2  were 
taken  over  by  No.  13  General  Hospital,  newly  arrived  from  England.  No.  5 
General  Hospital  was  in  full  working  order  at  Woodstock. 

With  the  opening  of  the  general  hospitals  in  the  Orange  River  Colony 
and  Transvaal,  the  hospitals  at  the  base  became  almost  entirely  convalescent  and 
invaliding  depots,  and  though  the  work  continued  to  be  heavy  on  account  of 
the  numbers  dealt  with,  its  character  had  considerably  altered,  the  accom- 
modation of  the  hospitals  could  be  increased  without  detriment  to  the  sick, 
and  in  Wynberg  for  some  months  there  were  over  2,000  beds  available  for 
transfers  from  the  front. 

From  this  date  till  the  end  of  the  campaign  there  was  little  alteration  in 
the  arrangements  at  the  base.  No.  13  General  Hospital  moved  to  Johannes- 
burg m  July,  1901,  as  a  unit ;  but  the  work  which  had  been  done  by  it  was 
contmued  in  the  huts  at  Wynberg  till  the  end  of  the  war. 
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X. — Developments  duiung  1901  and  1902. 

Towards  the  end  of  1900  the  medical  arrangements  entered  on  a  new 
phase.  Up  to  the  entry  into  Pretoria  the  larger  necessities  had  been  the 
maintenance  of  the  field  units  in  some  degree  of  efficiency,  and  the  establish- 
ment of  more  elaborate  hospitals  behind  the  central  force  advancing  towards 
Pretoria.  With  the  occupation  of  Johannesburg  and  Pretoria,  and  the  estab- 
lishment of  the  large  hospitals  in  them,  the  further  advance  to  the  east  and 
the  irregular  and  complicated  movements  that  took  place  both  in  the  Transvaal 
and  the  Orange  River  Colony,  had  little  effect  on  the  hospital  arrangements ; 
the  main  centres  were  established  and  the  further  changes  which  took  place 
in  them  were  of  the  nature  of  a  natural  development  of  their  resources.  The 
general  arrangements  at  this  time  can  best  be  seen  from  the  accompanying 
outline  map  which  shows  the  general,  stationary,  and  temporary  hospitals 
(apart  from  the  field  units)  as  they  existed  in  October,  1900. 

Following  this  the  character  of  the  war  changed.  In  place  of  the  steady 
advance  of  a  large  force,  concentrated  over  a  comparatively  limited  area, 
operations  of  varying  magnituae  and  importance  were  carried  on  over  the 
whole  of  the  five  components  of  what  is  now  British  South  Africa.  Natal 
from  June,  1900,  to  the  end  of  1901,  was^  indeed,  comparatively  free,  nor 
were  the  opertitions  in  Rhodesia  of  any  great  magnitude,  but  in  the  Transvaal, 
Orange  River  Colony,  and  Cape  Colony  a  persistent  warfare  was  waged  by 
comparatively  small  bodies  on  either  side.  With  an  extremely  mobile  enemy, 
whose  policy  was  essentially  opportunist,  it  followed  that  the  movements  of 
our  troops  were  uncertain  and  irregular.  In  one  month  our  principal  force 
was  operating  in  the  Eastern  Transvaal,  in  the  next  the  brunt  of  the  fighting 
was  in  Cape  Colony ;  at  one  time  the  enemy  was  attacking  us  vigorously  in 
the  Western  Transvaal  followed  by  an  extremely  active  opposition  on  the 
western  border  of  Natal. 

From  this  two  results  followed,  the  number  of  columns  was  much . 
increased  while  their  strength  was  reduced,  and,  pari  passu,  additional  but 
smaller  field  units  were  required.  Secondly,  as  it  was  impossible  to  say  when 
and  where  the  next  concentration  of  troops  might  be  necessary,  all  the 
hospitals  in  the  various  Colonies  had  to  be  maintained  at  almost  their 
maximum  accommodation,  in  order  to  provide  for  sudden  demands  for  beds 
consequent  on  the  arrival  of  a  large  body  of  troops,  large,  that  is,  as 
compared  with  the  normal  strength  in  the  district.  This,  of  course, 
resulted  in  local  excesses  of  permanent  accommodation,  and  a  spreading 
out  of  the  sparse  personnel  where,  had  the  circumstances  been  other  than 
the  were,  a  concentration  would  have  been  economical  both  as  regards  beds 
sind  staff. 

As  the  campaign  advanced  certain  districts  became  quieter,  and  it  was 
possible,  tentatively,  to  reduce  some  hospitals  to  enable  others  to  be  opened  at 
a  distance  from  the  trunk  lines,  in  order  that  they  might  be  in  touch  with 
the  troops  as  these  gradually  pushed  further  into  the  field,  and  came  less 
frequently  to  the  railway.  The  final  stage  came  with  the  development  of  the 
system  of  lines  of  blockhouses,  which  enabled  hospitals  to  be  maintained  and 
relieved  of  their  sick  by  convoy  along  these  protected  lines.  It  is  not  neces- 
sary to  enter  into  details  regarding  these  smaller  hospitals  ;  their  conditions 
varied  with  their  position  and  the  circumstances  under  which  they  were 
formed  and  maintained,  and  their  importance  does  not  justify  a  detailed 
description  of  each  of  them.  Table  A  (p.  156)  shows  the  places  where  they 
existed,  and  the  dates  on  which  they  were  opened  and  closed,  while  the 
complete  hospital  system  as  it  existed  in  October,  1901,  is  shown  in  the 
second  map.  Table  B  (p.  158)  shows  the  hospitals  opened  between  the 
beginning  of  November,  1901,  and  the  close  of  the  war. 

The  personnel  of  these  smaller  hospitals  varied.  Some  were  staffed  from 
the  field  units,  to  others  a  smaller  staff*  was  detailed  from  the  nearest  large 
centre,  and  was  increased  from  local  sources.  To  many,  Sisters  were  sent ; 
for  the  others,  nurses  were  engaged  locally  to  assist.  Some  equipment  was 
usually  obtainable  locally,  which  was  added  to  from  the  nearest  advanced 
store  as  opportunity  offered  to  get  it  sent  out.  But  in  other  cases,  such  as 
at  Ermelo,  nothing  whatever  was  available,  even  the  buildings  were  barely 
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habitable  and  every  article  had  to  be  sent  out,  in  this  particular  instance, 
from  Standerton. 

One  additional  railway,  the  Pretoria-Pietersburg  line,  was  opened  by  us 
during  this  period.  Warm  Baths  was  occupied  on  March  30±h,  1901,  and 
Pietersburg  itself  on  April  8th.  Hospitals  were  opened  at  each  of  these 
places  ;  at  Warm  Baths  the  large  hotel  was  taken  over  and  opened  on 
April  5th.  It  made  a  very  good  hospital,  giving  a  normal  accommodation 
of  75  and  a  maximum  of  100  beds.  At  Pietersburg  a  hospital  for 
100  beds  was  opened  on  April  19th  in  buildings  and  tents,  Both  were 
in  occupation  till  the  end  of  the  war,  and  had  a  sufficient  staif,  including 
Sisters. 

At  Pienaar's  River  (42  miles  from  Pretoria)  a  field  unit  provided  tlie 
necessary  assistance  till,  in  September,  1901,  its  services  were  required  in  the 
field,  and  a  small  hospital  was  established  there.  Regular  evacuation  down 
the  line  from  Pietersburg  to  Pretoria  was  maintained  by  two  wagons  fitted  a 
ambulance  coaches  with  standards  to  carry  stretchers  and  the  other  necessaries, 
while  the  hospitals  were  periodically  cleared  by  the  hospital  trains.  As  on 
the  other  lines,  a  few  beds  were  maintained  for  urgent  cases  at  the  intermediate 
stations. 

In  November,  1900,  some  cases  of  plague  occurred  among  natives  near 
King  Williamstown,  and  all  the  Principal  Medical  Ofiicers  of  the  various 
sections  of  the  line  of  communication  and  the  base  were  warned  to  watch  for 
any  suspicious  cases,  and  to  take  all  the  necessary  precautions  if  such  cases 
occurred.  In  January,  1901,  plague  appeared  at  Cape  Town  among  the 
natives  employed  at  the  docks,  and  from  them  spread  to  the  native,  and  later 
to  the  European,  population  of  that  city. 

This  was,  of  course,  a  very  serious  complication,  as  Cape  Town  was  the 
principal  port  of  disembarkation  of  troops  and  foodstuffs.  The  preventive 
measures  put  in  force  followed  three  lines  : — (1)  Cape  Town  as  far  as  possible 
ceased  to  be  a  port  of  disembarkation  of  supplies.  A  complete  stoppage  could 
not  be  effected  owing  to  the  needs  of  the  western  line,  and  the  troops  in  Cape 
Colony  itself,  but  every  precaution  was  taken  in  the  supply  depots  to  limit 
the  possibility  of  infection  being  conveyed  b}^  foodstuffs,  forage,  &c.  (2)  Cape 
Town  was  evacuated  as  far  as  possible,  particularly  Greenpoint  Camp,  which 
was  close  to  the  docks.  The  evacuation  took  some  little  time  to  complete,  and 
the  largest  number  of  cases  came  from  Greenpoint  Camp.  (3)  Movements  of 
troops  from  Cape  Town  could  not  entirely  cease,  but  arrangements  were  made 
for  the  inspection  of  troops  passing  up  country  at  the  various  stations  at  which 
the  troop  trains  halted,  and  for  the  accommodation  of  any  cases  or  contacts 
that  were  amongst  the  troops  travelling.  The  troop  trains  from  Cape  Town 
carried  a  yellow  flag  to  enable  them  to  be  easily  identified. 

In  April  a  conference  was  held  at  Cape  Town  to  arrange  for  common 
action  by  the  military  and  civil  authorities.  At  first  it  was  arranged  that  all 
cases  among  the  troops  should  be  treated  in  the  civil  plague  hospitals.  This, 
however,  did  not  prove  satisfactory,  and  a  special  plague  hospital  was 
established  at  Maitland,  with  a  bacteriological  laboratory,  the  whole  under 
the  charge  of  Lieut. -Colonel  D.  Bruce,  F.R.S.,  R.A.M.C. 

Additional  attention  was  dir(3cted  to  the  sanitary  measures  in  use  in  Cape 
Town,  where  an  Officer  of  the  R.A.M.C.  was  a  member  of  the  advisory  board 
(which  had  been  formed  to  assist  the  Colonial  Secretary),  and  kept  touch  wath 
the  civil  authority. 

The  precautions  against  the  conveyance  of  plague  by  the  moving  troops 
were  successful.  Of  the  24  cases  that  occurred  among  the  Imperial  forces 
one  only  occurred  outside  Cape  Colony,  at  Mafeking,  while  one  occurred  at 
Hermon,  near  Wellington,  and  another  at  Port  Elizabeth,  both  of  which  places 
were  in  frequent  communication  with  Cape  Town.  One  case  also  occurred  on 
board  ship,  between  Cape  Town  and  Durban. 

Of  the  remaining  20  cases  1 1  occurred  at  Greenpoint  (close  to  the  docks, 
the  original  focus  of  the  disease),  five  in  Cape  Town  itself,  and  four  at  Maitland. 
Four  cases  of  the  24  admissions  died. 

Nine  cases  occurred  in  March — that  is,  some  six  weeks  after  the  outbreak 
of  the  epidemic — six  in  April,  three  in  May,  two  in  June,  three  in  October, 
1901,  and  ne  in  February,  1902,  The  total  cases  reported  by  the  Medical 
Officer  of  Health,  Cape  Town,  as  occurring  in  Cape  Colony  from  the  beginning 
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of  the  epidemic  to  March  1st,  1902,  the  corresponding  period,  was  877,  of 
whom  221  were  Europeans  and  24  belonged  to  the  Imperial  forces.  In  the 
Cape  Peninsula  alone  745  cases  occurred,  of  whom  192  were  Europeans,  and 
of  these  20  belonged  to  the  Imperial  forces.  This  shows  a  very  small  incidence 
rate  among  the  troops. 

With  the  multiplication  of  small  columns,  the  field  units  underwent  a 
complete  reorganisation.  It  was  no  longer  necessary  nor  possible  to  maintain 
the  field  hospitals  as  distinct  from  the  bearer  companies,  and  a  unit  to  fulfil 
both  functions  was  formed  by  adding  ambulance  transport  to  the  field  hospitals, 
or  by  sending  additional  equipment  to  the  bearer  companies.  The  total 
strength  of  the  unit  was  also  reduced.  Two  Officers,  25  N.C.  Officers  and 
men,  with  four  or  six  ambulances  (or  tongas  in  place  of  some  of  the  ambulances), 
were  found  to  be  quite  sufficient.  Indeed,  the  great  desideratum  at  this 
period  was  mobility.  Tongas  were  found  to  be  very  useful,  or  in  their  place, 
as  the  supply  was  limited,  Cape  carts  or  the  four-wheeled  spider.  Equipment 
was  materially  reduced  ;  some  Officers  found  it  possible  to  do  equally  good 
work  with  considerably  less  material  than  others,  but  in  this  respect  the 
Commanding  Officer  of  the  unit  was  allowed  absolute  discretion,  so  long  as 
he  did  not  exceed  the  limited  general  transport  with  which  he  could  be 
supplied. 

In  the  operations  in  Cape  Colony  under  Major- General  French,  the  nature 
of  the  country  made  it  impossible  for  wheeled  ambulance  transport  to  keep  in 
touch  with  the  troops,  and  in  these  conditions,  as  formerly  in  Natal  and  the 
Eastern  Transvaal,  the  Indian  bearers  with  dandies,  from  the  Indian  field 
hospitals,  were  of  much  service.  These  men  were  collected  from  the  various 
hospitals,  and  a  large  number  of  dandies  sent  down  to  the  Colony. 

The  use  of  these  small  units  was,  of  course,  only  rendered  possible  by  the 
fact  that  the  columns  were  never  away  from  their  supply  base  for  long,  and 
that,  speaking  generally,  the  casualties  were  limited,  while  the  actual  distance 
to  some  point  on  the  line  of  communications  was  never  great.  In  the  earlier 
part  of  this  second  period  the  columns  came  on  to  the  line  to  refit ;  later  they 
obtained  supplies  from  advanced  bases  pushed  out  into  the  district,  and  it  was 
at  these  points  that  the  small  advanced  hospitals  were  placed,  and  from  these 
the  sick  left  by  the  columns  sooner  or  later  were  conveyed  to  the  hospitals  of 
the  line  of  communications. 

When  the  large  "  diives  "  were  institiited,  the  hospitals  on  the  line  of 
communications,  where  the  drive  was  destined  to  end,  were  evacuated  as 
far  as  possible  to  make  room  for  the  incoming  sick,  while  the  hospital  trains 
were  ordered  to  convenient  points  to  meet  the  columns  arriving. 

The  action  at  Brakenlaagte  on  October  30th,  1901,  is  probably  that 
one  of  those  actions  resulting  in  a  considerable  number  of  casualties  which 
occurred  furthest  from  the  line.  But  even  in  this  case  the  evacuation  was 
quickly  carried  out ;  a  few  of  the  wounded  went  to  Middelburg,  the  majority 
to  Springs,  where  a  hospital  train  met  and  conveyed  them  to  the  general 
hospitals  at  Elandsfontein. 

Although  our  lai^ger  operations  were  carried  out  as  parts  of  a  general 
scheme,  yet  this  did  not  constitute  the  whole.  Local  activities  in  various 
districts  necessitated  the  sudden  formation  and  despatch,  at  very  short  notice, 
of  fresh  columns,  so  that  at  no  time  was  it  possible  to  be  certain  that  an 
unforeseen  demand  for  a  field  medical  unit  might  not  arise.  But  for  the 
greater  part  of  the  time  one  or  even  two  units  were  generally  available  to 
meet  such  emergencies.  Columns  were  being  constantly  broken  up,  and  their 
constituent  units  re-arranged  ;  this  frequently  left  the  medical  unit  unattached 
for  some  little  time,  and  opportunity  was  then  taken  of  bringing  it  into  some 
central  position  whence  it  could  be  railed  to  the  point  of  concentration  of  any 
new  formation.  In  this  movement  of  these  field  units  every  assistance  was 
received  from  the  Quartermaster-General's  Department,  from  whom,  indeed, 
the  earliest  possible  information  of  a  concentration,  or  its  probability  or 
possibility  was  invariably  received.  But  in  spite  of  all  this  it  was  not  always 
possible  to  get  sufficiently  early  intimation  of  the  fresh  movement  to  enable 
any  medical  unit,  which  might  then  be  free,  to  be  railed  to  join  the  new 
column,  and  under  these  conditions,  local  arrangements  had  to  be  made  by 
which  personnel,  equipment,  and  transport  were  found  for  the  improvised 
unit.    It  is  satisfactory  to  be  able  to  add  that  the  movement  of  a  column 
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was  ill  no  instance  delayed  because  its  medical  unit  was  not  present  on  the 
ground  to  accompany  it. 

But  these  continuous  movements  pressed  heavily  on  the  personnel  of 
the  iield  units.  Many  of  them  were  on  trek  without^a  break  during  the 
whole  period,  except  for  short  delays  while  the  columns  to  which  they  were 
attached  were  refitting.  Others  had  from  time  to  time  a  few  weeks'  rest, 
either  with  their  columns,  waiting  a  fresh  movement,  or  in  reserve  on  the 
breaking  up  of  their  original  column.  There  are  very  few  units  of  the 
other  branches  of  the  service  which  have  such  a  record  of  continuous 
marching  as  the  majority  of  our  field  hospitals  and  bearer  companies 
during  the  South  African  War. 

The  wastage  among  their  personnel  was,  under  such  conditions,  very 
large,  and  the  maintenance  of  their  strength  at  times  proved  a  very  difiicult 
problem.  The  nucleus  was,  of  course,  formed  of  Royal  Army  Medical  Corps 
N.C  Officers  and  men,  but  the  rest  of  the  ])ersonnel  was  made  up  principally 
of  the  specially-enlisted  men  of  the  Royal  Army  Medical  Corps,  Cape  Medical 
Staff'  Corps,  and  the  similar  body  enlisted  under  the  general  term  of  South 
African  Irregulars  with,  for  a  time,  some  of  the  Imperial  Hospital  and  the 
Imperial  Bearer  Corps.  These  men  were  in  every  way  more  fitted  for  these 
duties  than  for  work  in  the  hospitals  on  the  line  of  communications.  It  is  of 
course  true  that,  to  a  large  extent,  the  proportionate  wastage  will  always  be 
greatest  at  the  beginning  of  a  long  campaign,  since  the  weaker  succumb  first, 
but  continuous  hard  work,  often  on  an  indifferent  ration  and  under  trying 
climatic  conditions,  finds  out  the  weak  points  among  even  the  strongest  men. 


Y. — Natal. 

The  conditions  obtaining  in  Natal  at  the  beginning  of  the  war  have 
already  been  referred  to.  Natal  formed  one  administrative  charge  with 
Cape  Colony  prior  to  the  war,  but  even  then  this  arrangement  had  certain 
disadvantages,  owing  to  the  delays  in  communication  by  land  and  sea.  These 
were  not  facilitated  by  the  outbreak  of  the  war,  the  land  route  was  closed 
while  the  mail  service  was  disorganised.  Hence  at  the  first,  arrangements  in 
Natal  were  made  locally,  under  the  general  direction  of  the  Principal  Medical 
Officer,  Cape  Colony  ;  later,  Colonel  R.  Exham  was  sent  out  from  England 
as  Principal  Medical  Officer  of  the  Natal  Field  Force,  and  was  shut  up  in 
Ladysmitb,  so  that  on  the  arrival  of  the  2nd  Division  in  Natal,  its  Principal 
Medical  Officer,  Sir  T.  J.  Gallwey,  K.C.M.G.,  C.B.,  took  over  the  direction  of 
the  medical  arrangements  in  that  colony,  and  continued  to  perform  that 
function  till  his  departure  for  England  in  October,  1900.  His  report  on  the 
arrangements  made  by  him  is  therefore  attached  (Appendix  II). 

A  special  report  by  Colonel  R.  Exham,  C.M.G.,  on  the  early  arrangements  ■> 
is  also  attached  (Appendix  I). 

From  the  end  of  1  900  to  the  close  of  the  war  the  medical  arrangements  in 
Natal  remained  practically  unchanged.  The  Natal  hospitals  had  the  local 
sick  of  a  comparatively  small  force  to  deal  with,  but  were  of  much  importance 
as  centres  to  receive  the  overflow  from  the  hospitals  and  the  invalids  for 
England  from  the  Transvaal.  A  regular  system  of  evacuation  was  maintained 
through  Natal,  via  Durban,  to  England.  Invalids,  or  cases  requiring  change, 
were  collected  in  the  hospitals  in  Pretoria,  Johannesburg,  and  Elandsfontein, 
from  the  eastern,  northern,  and  western  lines  (as  well  as  those  treated  locally, 
and,  in  smaller  numbers,  from  the  hospitals  at  Heidelberg  and  Standerton), 
and  transferred  by  hospital  train  to  the  Natal  hospitals  at  Newcastle, 
Charlestown,  Howick,  Maritzburg,  and  Pinetown.  There,  many  of  the  cases 
recovered  after  change  and  further  treatment ;  the  rest  were  sent  home  by 
hospital  ship  or  sick  transport.  From  the  time  traflic  on  the  line  between 
Elandsfontein  and  Charlestown  had  become  at  all  regular,  practically  the 
whole  of  the  invaliding  from  the  Transvaal  was  carried  out  through  the  Natal 
hospitals,  while  all  invalids  south  of  the  Vaal  passed  through  Cape  Town. 
The  considerable  number  of  invalids  and  transfers  from  Harrismith  v^ere  tilso 
sent  through  Natal,  so  that  the  hospitals  there  were  steadily  employed  till 
the  end  of  the  war. 
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Z. — Conclusion. 

In  concluding  this  section  of  the  report  on  the  medical  arrangements  in 
the  South  African  War,  it  appears  advisable  to  summarise  the  features  of  the 
campaign  by  which  these  arrangements  were  chiefly  affected. 

(1)  The  magnitude  of  the  operations,  their  duration,  and  the  strength  of 
the  force  engaged,  far  exceeded  the  anticipation.  Consequently  the  Medical 
Service,  like  other  branches,  was  hampered  by  an  insufficiency  of  personnel, 
both  Officers  and  men,  and  the  additions  to  it  during  the  war  were  untrained 
in  their  special  duties,  while  the  proportion  employed  exceeded  that  which 
can  safely  be  added  to  any  permanent  trained  staff.  In  the  same  way  the 
provision  of  hospital  accommodation  as  at  first  estimated  fell  far  short  of  the 
actual  requirements,  and  the  provision  of  the  additional  hospitals  took  some 
time,  during  which  only  local  arrangements,  dependent  on  the  resources  in 
the  country,  were  possible. 

(2)  The  changes  in  the  plan  of  campaign  at  an  early  stage  upset  the  field 
medical  arrangements  for  a  time.  It  is,  of  course,  true  that  such  changes 
must  be  reckoned  with,  and  there  should  be  sufficient  elasticity  in  a  medical 
service  to  permit  of  its  adaptation  to  new  conditions  without  any  unusual 
strain.  But  the  primary  condition,  allowing  of  any  such  rearrangement,  is  a 
sufficiency  for  the  force  engaged,  plus  a  reserve,  to  meet  contingencies.  In 
the  late  war  the  allotment  of  field  medical  units  was  sufficient  only  for  the 
divisions  from  England,  and  that  formed  in  Natal,  mainly  from  Indian  troops. 
For  the  new  divisions  and  odd  brigades  formed  in  South  Africa,  no  provision 
existed,  and  their  urgent  needs  had  to  be  supplied  from  existing  divisions 
with  some  small  local  help. 

Under  such  conditions  it  was  impossible  to  expect  that  the  work  should 
be  carried  on  as  smoothly  and  efficiently  as  with  a  full  cadre  of  field  medical 
units,  and  the  excellent  result  obtained  was  entirely  due  to  the  energy  and 
devotion  of  the  Principal  Medical  Officers  of  all  the  divisions,  and  the  Officers 
of  the  Royal  Army  Medical  Corps  serving  under  them. 

(3)  The  greatest  obstacle  to  the  work  of  the  Medical  Service  was  the 
transport  difficulty.  The  first  necessities  for  an  army  in  the  field  are  food  and 
ammunition  :  where  the  only  means  of  forwarding  these  from  bases  (never  less 
than  400  miles  away)  is  a  single  line  of  railway,  where,  again,  this  line  is 
exposed  to  constant  damage  and  interruption,  when  the  rolling  stock  is 
insufficient,  and  the  engines  in  need  of  repair,  what  wonder  that  the  first 
use  of  the  inefficient  transport  is  to  supply  the  necessities  without  which  an 
army  cannot  exist,  and  that  the  question  of  hospital  supplies  falls  for  the  time 
into  the  background.  It  was  this  alone  that  delayed  the  development  of  the 
hospitals  north  of  the  Orange  Hiver.  Those  in  Cape  Town  were  excellently 
equipped  and  maintained  from  the  outset,  and  as  it  became  possible  with 
additional  facilities  on  the  railway,  the  others  were  rapidly  developed  into  the 
establishments  which,  in  the  middle  of  1900,  excited  favourable  comments 
from  the  members  of  the  Royal  Hospital  Commission,  while  steady  progress 
brought  them  into  such  a  condition  as  to  invite  comparison  with  any  hospital 
in  any  country. 

Transport  difficulties  again  are  largely  responsible  for  the  difficulties  in 
the  advance  from  the  western  line  to  Bloemfontein,  for  the  unfortunate 
conditions  which  obtained  there  for  some  weeks  after  our  entry,  and  in  a 
similar  but  less  serious  condition  at  Kroonstadt. 

The  position  must  be  faced.  Either  the  sick  and  wounded  at  the  front 
must  be  dealt  with  by  imperfect  and  often  improvised  means,  or  the  Medical 
Services  must  be  given  priority  for  the  transport  of  their  stores  to  a  degree 
which  can  hardly  ever  be  consistent  with  the  true  function  of  an  army  in  the 
field,  that  is,  the  defeat  of  the  enemy. 
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PART  II. 

REGIMENTAL  UNITS. 

Bcport  of  the  Committee  dealiiu/  ivith  Regimental  Unitx,  ivitli  reference  to  the 
Experience  gained  during  tJie  Sovth  African  War  o/' 1899-1902. 


1. — On  the  Makch. 

The  causes  of  men  falling  out  on  the  march  (apart  from  blistered  feet) 
are,  in  the  early  morning,  diarrhoea  and  colic,  later  on  in  the  day  exhaustion 
due  to  heat  and  fatigue,  producing  a  tendency  to  heart  failure.  The  latter  7.s 
sometimes  a  most  serious  condition,  and  having  once  affected  a  man  tends  to 
return  again  and  again  if  he  has  to  undergo  any  extra  exertion,  or  from  the 
excitement  or  nervousness  of  going  under  fire.  These  cases  mvdtiply  rapidly 
if  the  physical  strength  of  the  men  cannot  be  kept  up  by  good  and  sufficient 
food  and  the  necessary  amount  of  sleep  and  rest.  Blistered  feet  were  very 
common  after  the  first  day"s  march,  and  perhaps  for  another  two  or  three  days. 
After  the  first  three  days  this  condition  is  not  a  serious  cause  of  incapacity. 
It  is  generally  found  that  when  new  boots  are  issued — a  necessary  evil  in 
a  long  campaign — care  has  to  be  redoubled  on  the  first  day  or  two  out  of 
camp.  It  is  impossible  for  men  to  march  with  badly  blistered  feet,  and  it 
is  fortunate  that  one  or  two  days'  rest  in  the  ambulance,  coupled  with 
cleanliness  and  the  application  of  vaseline,  will  invariably  make  the  men 
quite  fit  for  the  road.  It  is  advisable  to  always  open  a  blister,  and  also  to 
direct  that  after  bathing,  the  feet  must  be  very  thoroughly  dried  and  fresh 
socks  put  on. 

In  the  above-mentioned  cases  of  exhaustion  it  was  found  that  if  relieved  of 
their  rifles  and  ammunition  the  men  were  then  generally  quite  able  to  continue 
the  march,  showing  that  the  extra  strain  of  carrying  heavy  weights,  and 
also  the  pressure  on  the  chest  of  the  straps  had  been  too  much  for  the  heart. 
The  loaded  pouches,  pressing  more  or  less  on  the  heart,  stomach,  transverse 
colon,  and  liver  were  causes  of  great  discomfort  and  many  complaints,  and 
possibly  was  one  of  the  causes  of  the  early  morning  diarihoea.  The  bandolier 
is  a  much  better  arrangement^  and  tlie  men  much  prefer  it.  The  cardiac 
exhaustion  cases  were  much  more  frequent  among  the  men  of  the  volunteer 
companies  than  among  the  regulars,  probably  due  to  the  great  difference  of 
their  usual  daily  occupation  from  the  life  of  a  soldier  on  active  service. 

When  speaking  of  the  medical  arrangements  for  a  battalion  on  the 
march,  it  is,  as  a  rule,  not  plainly  enough  stated  that  medical  attention  is 
always  called  for  sooner  or  later,  and  also  that  this  medical  attention  includes 
getting  the  sick  and  wounded  into  camp.  Whether  the  battalion  is  or  is 
not  attacked  by  the  enemy  the  cases  of  incapacity  for  marching  will  occur, 
and  arrangements  should  .always  be  made  to  meet  them.  The  numbers  will, 
as  a  rule,  be  in  proportion  to  the  length  and  difficulties  of  the  road  as  well  as 
to  the  climate  and  the  fitness  or  otherwise  of  the  men. 

If  a  battalion  is  forming  a,  rearguard  there  is  no  more  difficult  position 
for  the  Medical  Officer,  The  battalion  is  continually  falling  back  (following 
the  column),  and  therefore  frequently  and  unavoidably  placing  the  stretcher 
bearers  and  the  ambulance  between  their  own  and  the  enemy's  fire.  It  is 
particularly  on  such  occasions  that  a  sufficient  number  of  ambulances  must  be 
available  for  the  use  of  the  Medical  Officer.  The  manv  diflicidties  have  to  be 
met,  but  it  is  not  possible  to  lay  down  rules  of  action  ;  the  Medical  Officer 
must  make  the  best  of  the  situation,  and  must,  above  all  things,  get  his 
ambulance  emptied  at  every  possible  opportunity.  Medical  aid  on  the  march 
is  generally  limited  to  giving  temporary  attention,  either  of  a  medical  or 
^surgical  character,  to  any  man  needing  it.     The  -vyounded  or  sick  from 
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flaukiug  guards  must  be  brought  to  the  central  roadway,  and  if  unable  to 
march  must  either  be  placed  in  the  ambulance  attached  to  the  battalion,  or 
if  this  is  already  full  they  must  be  given  a  slip  of  paper  showing  the  name 
of  the  man,  his  regiment,  the  cause  of  incapacity,  and  a  request  for  conveyance 
to  the  camp.  This  paper  will  be  signed  by  the  Medical  Officer  and  presented 
by  the  man  to  the  Officer  Commanding  Bearer  Company.  The  Medical 
Officer  must  enter  all  cases  going  sick  in  his  own  note-book  for  the  information 
of  the  Officer  Commanding  the  battalion  and  the  Principal  Medical  Officer  of 
the  column.  Sometimes  it  is  necessary  to  leave  one  or  two  stretcher  bearers 
with  the  man,  though  unless  the  man  is  seriously  hurt  or  ill,  it  is  best  to  take 
the  beai'ers  on  with  the  battalion,  or  they  may  not  find  it  jiossible  to  catch, 
up  then"  luiit,  es]:»ecially  if  they  are  carrying  a  stretcher.  It  is,  of  course, 
quite  impossible  to  carry  a  loaded  stretcher  at  the  pace  a  regiment  usually 
marches. 

2.— -Medical  Aid  in  Action. 

Attention  to  the  wounded  during  an  action  is  now  perhaps  more  difficult 
to  carry  out  than  when  the  range  of  firearms  was  less.  The  area  now  covered 
by  a  battalion  attacking  a  position  is  necessarily  very  extensive  on  account  of 
the  increased  risk  due  to  the  low  trajectory  of  the  bullets  and  the  rapidit}' 
and  precision  of  the  fire.  The  difficulty  now  of  attending  to  the  wounded  is 
due  to  two  main  causes — firstly,  the  extensive  area  covered  by  the  battalion, 
and  secondly,  to  the  question  as  to  whether  the  danger  to  the  wounded  man 
(as  well  as  to  the  bearers)  makes  the  removal  of  the  wounded  (except  during 
a  lull  in  the  fight)  the  right  thing  to  attempt  at  all.  It  is  generally  quite 
possible  to  reach  the  wounded  man  and  apply  a  temporary  dressing,  but  if 
you  give  him  a  voice  in  the  matter  he  would,  as  a  rule,  prefer  to  lie  wdiere  he 
is ;  often  he  is  in  or  near  some  comparative  shelter,  selected  perhaps  by 
himself  when  advancing. 

It  is  not  considered  that  the  rapid  carrying  off  the  field  of  all  wounded  is 
one  of  the  chief  things  to  aim  at.  The  best  possible  arrangement  for  the 
safety  and  welfare  of  the  patient  is  what  should  be  tried  for,  there  can  be  no 
hard  and  fast  rule. 

Dressings  should  be  of  the  simplest  kind,  remembering  that  permanent 
dressings  are  not  put  on  in  the  field,  but  are  carefully  and  deliberately  applied 
in  the  field  hospitals.* 

3. — IIegimental  Stretcher  Bearers  and  Ambulances, 

The  wounded  should  be  brought  to  some  central  sheltered  spot,  if  that 
is  possible,  and  there  field  dressings  should  be  applied,  the  Medical  Officer 
keeping  up  as  well  as  he  can  with  the  battalion.  When  the  stretcher  bearers 
from  the  bearer  company  are  at  hand,  they  take  charge  of  the  wounded  and 
carry  them  to  the  rear,  otherwise  it  will  be  necessary  to  leave  one  or  two 
regimental  bearers  to  see  that  the  men  are  properly  looked  after,  the  Medical 
Officer  giving  orders  to  the  bearers  to  rejoui  the  battalion  as  soon  as  possible, 
and  report  themselves  to  him  for  instructions.  The  collecting  station  and 
dressing  station  are  not  separate  places  when  speaking  of  the  medical  arrange- 
ments of  a  battalion.  The  Medical  Officer  cannot  be  in  several  places  at  once, 
and  it  is  therefore  necessary  to  select  central  dressing  stations  as  he  advances. 
When  a  battalion  is  attacking,  the  following  positions  should  be  taken  up  by 
the  Medical  Officer  and  the  stretcher  bearers,  and  will  be  found  satisfactory  : — 

The  battalion  will  be  in  the  usual  open  formation,  and  the  frontage  is, 
say,  half  a  mile,  and  the  depth  fiom  front  to  rear  is  probably  about  500  yards. 
If  the  country  is  only  moderately  uneven,  or  covered  by  bush,  it  is  impossible 
for  the  Medical  Officer  to  get-  a  good  view  of  the  fighting  line.  Two 
stretchers  (eight  bearers)  should  therefore  be  placed  to  right  and  left  of  him, 
well  extended.  The  Medical  Officer  should  march  with  the  reserve  ammuni- 
tion, the  corporal,  carrying  the  field  medical  companion  and  one  water  bottle, 

*  In  a  g-oocl  many  cases  of  simple  wounds  of  the  fleshy  parts,  the  first  field  dressing 
nppiied  on  the  field  was  all  that  was  ever  necessary.  This  was  particularly  noticed  in  the 
wonnded  sent  to  Wynhprg  from  the  early  engagements  in  NatRl. 
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reinauiiiig  with  him.  By  this  arrangement  he  can,  as  a  rule,  see  the 
two  stretcher  squads  to  his  right  and  left,  and  the  bearers  cau  always 
inform  him  of  an}'  casualties  occurring  in  the  lines  near  them.  The 
surgical  haversack  and  remaining  water-bottle  should  be-  sent  to  the 
flank  where  the  greatest  number  of  wounded  are  expected.  The  bearers, 
it  will  be  found,  soon  coine  to  the  limit  of  their  strength  when  carrying 
loaded  stretchers,  the  Medical  Officer  must  therefore  arrange  to  have  their 
journeys  shortened  as  much  as  possible,  or  their  use  as  bearers  will  soon 
be  lost  to  him.  It  should  be  noted  that  the  man's  blanket  or  greatcoat 
makes  a  better  and  safer  means  of  carrying  him  down  the  side  of  any  steep 
or  rocky  hill  than  does  a  stretcher.  Sometimes  a  sevei'e  injury  to  a  leg 
or  other  part  will  make  the  use  of  a  stretcher  absolutely  necessary,  but  in 
this  matter  the  Medical  Officer  should  liimself  make  the  decision.  If  the 
man  must  be  placed  on  a  stretcher,  at  least  six  men  will  be  required  to  carry 
it  down  any  rugged  hill  with  safety.  With  regard  to  tallies,  it  is  considered 
that  it  is  not  possible  or  necessary  to  fix  them  on  to  every  wounded  man, 
but  it  is  necessary  to  attach  them  to  all  serious  cases,  and  to  write  a  fe\7 
particulars  of  the  w^ounds  or  other  injuries,  name  and  regiment,  &c.,  in  the 
Medical  Officer's  note-book,  for  the  future  information  of  tlie  Principal  Medical 
Officer,  and  the  Officer  commanding  the  battalion. 

It  must  be  plainly  laid  down  that  on  the  marcli  the  ambulance  wagons 
are  under  the  control  of  the  Medical  Officer  of  the  regiment,  and  he  must 
be  careful  to  see  that  tiiey  are  always  used  for  their  legitimate  pui'poses. 
We  would  recommend  two  light  four-wheeled  ambulances,  drawn  by  four 
horses,  each  of  which  can  be  driven  and  looked  after  by  one  man  on  the 
march.  The  Canadians  had  a  light  ambulance  of  this  character.  These 
two  ambulances  carry  easily  between  them  four  lying  down  and  six  sitting 
patients.  These  small  ambulances  are  generally  more  manageable,  do  not 
require  such  expert  drivers,  and  carry  between  them  more  patients  than  one 
ordinary  ambulance,  and  only  require  the  same  number  of  horses  and  men. 
They  are  to  be  with  the  battalion  during  the  march,  in  camp,  and  wdien  an 
action  is  pending  they  should  rejoin  their  unit,  viz.,  the  bearer  company. 
If  it  is  necessary  to  have  an  ambulance  with  a  battalion  in  camp  on  account 
of  the  distance  of  the  men  from  the  nearest  hospital,  this  could  be  easily 
arranged.  The  bearer  company  would  only  lend  these  ambulances  to  the 
Medical  Officer  of  the  battalion  for  the  march.  The  advantage  of  having  two 
ambulances  is  that  if  one  is  delayed  to  pick  up  a  w-ounded  or  sick  man, 
the  other  can  keep  up  wicli  the  battalion  and  be  ready  for  use. 

[Note. — This  will  probal)ly  necessitate  the  increase  of  the  niunber  of 
ambulances  witli  the  bearer  company,  whicli  in  other  respects  also  is  xery 
desirable.] 

It  has  been  suggested  tliat  two- wheeled  ambulances  are  as  useful  as 
four-wheeled  ;  we  do  not  agree  to  this.  With  the  latter  the  same  number 
of  horses  are  needed,  they  are  more  comfortable  and  safer,  and  if  on  the 
march^  or  in  any  temporary  camp,  the  lying-down  cases  can  remain  safeh^  in 
the  four-wheeled  aiubulance  while  tlie  liorses  are  takeji  out  to  graze  and 
Water. 

Light  two-wheeled  ambidances  on  tlie  lines  of  a  tonga  are  required  for 
Cavalry,  ^vhich  should  accompany  this  arm  of  the  force  in  the  proportion  of 
one  per  squadi'on  or  battery  of  lloyal  Horse  Artillery.  These  should  be 
lent  from  the  cavahy  brigade  bearer  company,  to  which  they  should  take 
their  w^ounded  for  transfer  to  the  larger  ambulaucss.  Ten  of  the  light 
n.iubulances  required  for  a  cavalry  brigade  should  replace  five  of  the  larger 
ambulances  at  present  forming  the  ambulance  transport  of  that  unit.  The 
"Danjibhoy"  tongas  used  in  the  recent  campaign,  were  of  the  greatest 
service.  They  could  follow  and  keep  up  with  mounted  troops  over  any  ground, 
however  rough,  and  collected  wounded  from  the  flanks  who  would  otherwise 
have  frequently  not  reached  hospital  until  the  following  day. 

Ihe  number  of  stretchers  with  a  battalion  should  be  eight  (8),  that  is 
four  for  use  in  action  and  four  to  be  kept  in  reserve.  The  Mark  IV  or 
V  pattern  is  very  serviceable.  A  lighter  stretcher  could  be  made,  but  for  all- 
round  general  work  there  is  little  to  be  said  against  the  present  one ;  the  firni 
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sides  and  the  wheels  raise  it  off  the  ground  when  the  bearers  are  resting,  and 
tliis  is  imperative  in  a  good  stretcher  and  makes  it  far  preferable  to  the 
lighter  ones  that  are  often  illustrated  and  described  as  superior  to  our  own. 
The  stretcher  with  hood  is  not  recommended. 

The  stretcher  bearers,  according  to  Regulations,  march  fully  armed  with 
their  respective  companies,  and  only  when  an  action  is  about  to  take  place  are 
they  to  report  themselves  to  the  Medical  Officer.  This  appears  to  be  a  most 
serious  mistake,  which  is  largely  due  to  making  an  erroneous  distinction 
between  the  position  the  battalion  is  placed  in  "  on  the  march "  and  "  in 
action."  This  distinction  cannot  be  practically  drawn.  The  battalion  is  on 
active  service  in  an  enemy's  country,  and  therefore  is  always  in  the  position 
of  a  battalion  "  in  action."  The  bearers  may  not  always  be  able  to  report 
themselves  "  when  an  action  is  about  to  take  place,"  or  if  they  can  do  so  the 
Maltese  cart  may  not  be  to  the  fore  for  some  reason,  and  there  is,  therefore, 
no  place  to  put  their  rifles  and  ammunition,  and  no  stretchers  ready  for  theia ; 
besides,  the  corporal  told  off  to  the  Medical  Officer  cannot  be  expected  to  carry 
the  medical  companion,  surgical  liaversack,  and  two  water  bottles,  until 
relieved  by  the  bearers.  There  is  nothing  gained  by  making  these  men 
tire  themselves  on  the  march  by  carrying  rifles  and  ammunition,  and  the 
necessary  belts  and  straps,  if  they  are  not  to  use  them  when  the  enemy  comes 
in  sight.  The  stretchers  should,  as  already  ordered  by  Regulations,  be  carried 
in  the  Maltese  cart  when  the  battalion  is  marching  ;  but  if  the  cart  for  some 
reason  should  not  be  available,  ifc  will  be  found  that  four  stretchers  are  the 
outside  number  that  can  be  carried  by  the  bearers  with  advantage.  The 
remaining  four  must  be  placed  with  the  medical  panniers  in  the  Maltese  cart. 
Stretcher  bearers,  from  the  time  a  Medical  Officer  is  attached  to  a  unit,  should 
be  entirely  under  his  control.  He  should  train  them  and  they  should  work 
under  him  on  the  march,  in  action,  and  in  camp.  If  they  are  only  to  report 
to  him  "previous  to  an  action  taking  place"  three-quarters  of  their  usefulness 
is  lost  to  him  and  to  the  battalion.  In  camp  they,  with  the  pioneers,  should 
make  the  latrines,  and  perform  other  regimental  sanitary  duties, also  report 
immediately  any  cases  of  illness  in  their  companies,  such  as  diarrhoea.  They 
should  go  on  piquet  with  their  companies,  taking  a  stretcher  with  them. 
They  never  require  their  rifles  and  ninmunition,  and  should  never  carry  them 
except  in  savage  warfare,  nor  shoidd  the  regimental  medical  equipment  cart 
ever  be  used  for  this  purpose.  Under  this  arrangement  they  could  wear  the 
red  cross  brassard  as  they  would  be  strictly  non-combatants  throughout  the 
campaign.  To  meet  jjossible  objections  of  Commanding  Officers  of  units  to 
the  exclusive  use  of  two  men  per  company  for  such  non-combatant  duties,  the 
Committee  would  point  out  that  during  the  recent  campaign  it  was  found 
impracticable  to  utilise  stretcher  bearers  for  other  duties  than  those  enumerated. 
The  alternative  to  this  course  would  be  the  employment  of  men  of  the  Royal 
Army  Medical  Corps  or  other  medical  units  in  similar  numbers.  The  training 
of  bandsmen  in  time  of  peace  to  be  used  as  stretcher-bearers  on  service  is  a 
mistake,  they  do  not  possess  the  necessary  physique,  their  presence  in  the 
battalion  cannot  be  counted  on,  and  in  their  absence  the  training  of  fresh 
stretcher  bearers  has  to  be  commenced  at  short  notice  and  under  unfavourable 
C(»nditions. 

The  regimental  medical  equijjment  cart  should  be  distinguished  by  a  red 
cross  and  used  for  medical  purposes  only. 

4. — Peoposed  Modification  of  Equipment  and  Peesonnel 

(.see  Appendix  III). 

The  following  notes  and  suggestions,  if  adopted,  would  make  it  possible  for 
the  Medical  Officer  of  a  battalion  to  be  more  generally  useful  than  at  present, 
and  are  chiefly  concerned  with  alterations  in  the  medical  equipment.  A  larger 
amount  of  surgical  dressings  should  be  allowed,  and  a  box  similar  to  the  anti- 
septic case  (tin  lined)  containing  much  the  same  materials,  and  having  a  smaller 
"  expense  "  box  inside  it  for  holding  the  materials  in  actual  use  is  recommended. 
The  Medical  Officer  of  a  battalion  is  not  as  well  equipped  as  he  ought  to 


*  Ifc  would  hp,  far  bettei-  to  liave  a  separate  sanitary  staff.  Stretcher  bearei-s  sbould 
certainly  not  be  employed  in  these;  duties. 


{To  face  p.  11.) 
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McCormack-Brooke  Wheeled  Stretcher. 
(Open,  with  stretcher  in  situ.) 


The  same  Stretcher  closed — without  stretcher. 


Wheei^ed  Stretcher  used  in  Johannesburg. 
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1)6  to  meet  ordinary  dressings,  and  to  combat  minor  complaints.  A  much 
larger  amount  of  vaseline  or  some  similar  material  for  blister,'?  or  ohafed  parts 
should  be  allowed.  The  perforated  zinc  for  making  splints,  together  with  the 
hammer  and  anvil,  are  not  suitable  things  for  a  Regimental  Medical  Officer  to 
depend  on  on  active  service.  It  is  not  at  all  probable  he  is  in  a  position  to 
make  a  splint  from  such  materials  just  when  it  is  required.  It  is  considered 
that  perforated  zinc  and  the  cardboard  splints  cannot  take  the  place  of 
ordinary  wood  or  wire  splints.  The  Medical  Officer  should  have  a  sufficient 
number  of  reliable  ready  made  splints  with  him  (say,  two  sets).  The  addition 
of  another  surgical  haversack  (which  would  allow  of  one  for  each  half  battalion) 
is  required,  and  if  three  more  water  bottles  were  allowed,  each  stretcher  squad 
and  the  N.C.  Officer  with  the  Medical  Officer  would  be  in  possession  of  one. 
This  additional  equipment  would  well  repay  the  extra  labour  of  carriage.  On 
the  march  the  Medical  Officer  must  be  able  to  treat  cases  of  diarrhoea,-  colic, 
ordinary  colds,  malaria,  dysentery,  and  collapse,  and  this  leads  us  to  suggest 
that  increased  quantities  of  the  drugs  to  meet  these  diseases  might  take  the 
place  of  the  following  rarely  used  remedies  in  the  medical  panniers,  viz.  : — 
Gallic  acid,  arg,  nit.,  antipyrin,  iodoform,  aconite,  pot.  bicarb.,  Blaud's  pills, 
and  also  such  large  quantities  of  pulv.  ipecac.  The  amount  of  tincture  of 
opium  might  be  doubled  and  the  extract  omitted,  the  quantity  of  castor 
oil  should  be  increased,  and  the  olive  oil  could  be  omitted.  The  case 
containing  the  hypodermic  syringe  would  be  improved  by  adding  a  little 
cup  that  would  stand  and  was  large  enough  to  allow  the  top  of  the  syringe 
to  enter  it.  For  use  on  the  held  we  propose  a  flat  leather  case  divided 
into  two  compartments  that  would  ht  into  the  left  breast  pocket,  one 
compartment  to  contain  a  flat  bottle  (capable  of  holding  half  an  ounce  of 
solution  of  morphia),  the  mouth  of  which  must  be  fairly  wide,  or  fitted  with 
an  indiarubber  tube,  to  allow  the  solution  to  be  easily  drawn  into  the  syringe, 
and  the  other  a  metal  case  with  screw  or  bayonet-catch  lid  to  hold  a 
hypodermic  syringe  and  two  needles.*  It  is  very  difficult  with  our  present 
arrangements  for  a  Medical  Officer  to  have  the  morphia  solution  and  the 
syringe  always  at  hand,  and  the  above  would,  perhaps,  meet  the  difficulty. 
The  solution  for  the  bottle  is  freshly  inade  before  an  action,  using  the  case  of 
tabloids.  A  binaural  stethoscope  should  take  the  place  of  the  present  single 
one,  as  nothing  can  be  heard  with  the  latter  in  camp.  Two  good-sized 
enamelled  basins  would  be  a  most  useful  addition  to  the  Medical  Oflicer's 
equipment.  An  additional  lantern,  and  some  cleanly  means  of  carrying  a 
supply  of  candles  is  required. 

In  the  Army  Medical  Department  Report,  1899,  p.  467,  there  is  a  description 
of  an  "  emergency  carrier  ';  it  would  be  of  service  for  bringing  in  cases  from 
short  distances  that  do  not  require  a  stretcher,  and  as  the  "carrier"  only 
weighs  8  ounces,  it  seems  wort:hy  of  a  trial.  Light  frames  on  wheels,  called 
the  "  McCormack-Brooke,"  for  carrying  loaded  stretchers,  were  used  in  hospital 
camps  a  good  deal,  and  gave  much  satisfaction.  If  these  were  modified,  they 
would  be  of  use  on  the  march,  in  action,  and  also  in  camp,  saving  the  labour 
of  turning  out  an  ambulance  for  perhaps  one  case  of  sickness,  aiid  also  because 
they  would  be  able  to  go  into  ma.ny  situations  that  would  be  impossible  for  an 
ambulance  ;  yet  the  fatigue  to  the  bearers  wheeling  the  carriage  is  very  slight, 
and  two  men  could  bring  the  patient  many  miles  over  a  fair  road  with 
moderate  comfort  to  the  man  and  ease  to  themselves.  The  modifications 
recommended  are  the  following  : — The  wheels  must  be  made  about  6  to  9  inches 
less  in  diameter,  and  the  legs  increased  from  two  to  four  ;  the  wheels  must  be 
made  easily  detachable  from  the  frame,  so  that  when  the  carriage  is  not  in  use 
the  \vhole  can  easily  be  packed  in  the  Maltese  cart.  The  modifications  would 
allow  of  two  bearers  lifting  a  loaded  stretcher  on  and  ofl"  the  frame  with  ease 
and  safety,  which  the  present  wheeled  carriage  does  not.  One  or  two  of  these 
wheeled  frames  for  each  battalion  are  suggested.  It  is  necessary  that  a 
Medical  Officer  should  have  at  least  two  tents  ;  these  should  be  part  of  his 
equipment,  and  be  carried  in  the  Maltese  cart.  One  tent  is  his  "inspection 
tent,"  and  serves,  besides,  to  keep  the  rain  and  dust  off  his  medicines  and 
dressings  ;  the  other  is  the  "  emergency"  or  "  detained"  tent,  to  receive  any 
sick  man  from  the  lines,  or  where  he  can  wait  until  a  conveyance  to  huspital 


*  See  -\}.  31.5. 
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can  be  provided.  From  the  description  in  "  Mun son's  Hygiene,"  p.  899,  of 
his  hospital  tent  to  hold  six  men,  it  would  appear  that  these  tents  would  l)e 
very  suitable  for  the  above  purposes  ;  they  are  light,  and  could  be  carried  on 
tlie  Maltese  cart,  and  would  be  at  all  times  known  as  the  hospital  tents,  and 
by  this  means  would  not  be  mixed  up  Avith  the  other  tents  in  the  company 
wagons  and  so  lessen  the  liability  of  spreading  disease. 

Medical  Equipment  for  Regiraental  Units  in  the.  Field. — This  should  be 
arranged  to  meet  in  every  way  the  wants  of  these  units  only,  keeping  in  mind 
that  they  are  frequently  isolated,  though  perhaps  only  for  short  periods.  The 
equipment  at  present  consists  of  many  articles  that,  it  is  suggested,  are 
unnecessarily  duplicated,  and  with  this  and  the  above  opinion,  that  the 
supply  of  medical  and  surgical  equipment  should  be  worked  out  to  meet  the 
requirements  of  solely  regimental  units,  alterations  in  the  present  equipment 
and  other  suggested  additions  have  been  made  {see  Appendix  III). 

The  following  men  of  the  battalion  should  be  considered  always  at  the 
disposal  of  the  Medical  Officer  : — 

1  N.C.  Officer. 

16  stretcher  bearers. 
1  orderly  to  look  after  tlie  Maltese  cart,  and  to  act  as  the  Medical 
Officer's  i^ersonal  servant. 

1  groom. 

Suggested  contents  of  the  Maltese  cart 

8  stretchers  and  1  or  2  wheeled  frames. 
Field  medical  panniers,  Nos.  1  and  2. 
Antiseptic  case  or  similar  box. 

2  special  tents, 
2  hand-basins. 

5, — Sanitation. 

The  Committee  are  of  opinion  that  no  satisfactory  system  of  camp 
sanitation  can  be  carried  out  without  the  intelligent  co-operation  of  Company 
and  Commanding  Officers,  and  consider  that  in  future  all  Officers  should 
receive  periodical  instruction  in  elementary  hygiene,  as  applied  to  barracks 
and  camps.  As  it  is  anticipated  that  sufficient  mastery  ot  this  subject  will 
not  be  obtained  without  examination,  it  is  suggested  that  elementary  hygiene 
should  in  future  form  a  part  of  the  subjects  required  for  every  examination 
for  promotion,  and  be  taught  practically  during  the  ^annual  company  field 
training. 

Purification  of  Water. — (1)  Filtration. — The  Committee  do  not  consider 
that  any  pattern  of  filter  yet  invented  will  meet  the  requirements  of  active 
service.  The  Berkefeld  filter  supplied  to  units  in  South  Africa  was  not  a 
success,  being  too  slow  in  action  and  very  liable  to  breakage.  Some  means  of 
sterilising  water  by  heat  should  be  carried  by  all  units  which  now  carry 
Berkefeld  filters.  It  is  suggested  that  the  Forbes  Waterhouse  steriliser 
might  be  experimented  with  in  view  of  its  adoption  as  a  standard  pattern 
should  the  results  give  satisfaction.^-' 

Disposal  of  Excreta. — The  instructions  laid  down  as  regards  the  disposal 
of  excreta  in  ''Combined  Training  (Provisional),"  Parts  VI  to  IX,  1903,  if 
efficiently  carried  out,  leave  little  to  be  desired.  Latrines  and  urinals  should 
be  dug  immediately  on  arrival  in  camp  to  avoid  soiling  the  ground.  While 
the  regulation  trenches  are  in  course  of  preparation  a  shallow  trench  of  small 
dimensions  for  immediate  use  should  be  prepared.  The  latrines  should  not 
be  placed  too  far  from  the  bivouac,  or  men  will  soil  the  ground  in  the  vicinity 
of  thrir  sleeping  places.  During  the  night  empty  biscuit  tins  or  otiier 
receptacles  should  be  placed  near  each  company  to  be  used  as  night  urinals, 
as  it  is  found  by  experience  that  men  will  not  go  even  a  short  distance  to  a 
iatiine  at  night  for  this  purpose.  In  camps  likely  to  be  occupied  for  more 
than  24  hours,  latrines  and  urinals  should  be  dug  in  duplicate,  to  permit  of 
their  proper  supervision  and  to  allow  for  soakage  ;  with  trenches  in  constant 
use  this  not  practicable.     The  sites  of  all  latrines  should  be  marked  on 
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evacuating  a  camp  for  the  sake  of  others  who  may  subseqiieiitlj^  be  obliged  to 
use  the  same  ground. 

Dead  Animals. — If  dead  animals  cannot  be  dealt  with  as  laid  down  in 
existing  regulations,  it  is  always  possible  to  hasten  th^  natural  process  of 
decay  by  merely  ripping  open  the  bellies  of  the  animals.  This  was  found 
in  South  Africa,  where  fuel  was  scarce,  to  reduce  the  offensive  period  of 
putrefaction  from  weeks  to  days. 

Horse  Dung. — With  mounted  troops  collections  of  horse  dung  are  a 
fruitful  source  of  flies.  Accumulations  can  generally  be  obviated  by  insisting 
on  the  manure  being  spread  out  daily  for  a  short  time  to  dry,  and  then 
burning  it.  This  is  generally  feasible  in  ordinary  weather,  but  it  is  difficult 
to  enforce.  The  practice  of  collecting  it  in  empty  corn  sacks  and  throwing  it 
into  depressions  in  the  ground  is  very  insanitary. 

Refuse  Water  of  Field  Kitchens  and  Washing  Places. — In  camps 
occupied  for  more  than  24  hours,  the  refuse  water  containing  grease  and  soap 
should,  previous  to  being  drained  away,  be  thrown  over  a  collection  of 
braffibles,  twigs,  or  coarse  grass,  &c.,  which  intercepts  fatty  niaterial.  The 
intercepting  material  can  be  burned  when,  necessary. 


6, —Rations,  Clothing,  &c. 

The  biscuit  i-ation  was  barely  enough,'^'^  and  when  reduced,  as  it  was 
several  times  to  one  half,  it  became  starvation  diet.  Fortunately  the  troops 
never  had  a  very  long  spell  of  such  short  commons,  but  the  evil  effects  were 
noticeable  for  many  days  after  the  men  had  again  come  on  full  diet,  they 
were  much  weakened,  and  could  onty  do  short  marches  with  any  ease.  Any 
reduction  in  the  meat  ration  was  not  nearly  such  a  trial,  perhaps  because 
it  was  frequently  very  poor  in  quality,  tough,  and  uninviting.  The  tinned 
beef  in  its  different  forms  was  very  good  at  all  times.  The  rum  ration  was 
much  appreciated,  and  did  nothing  but  good  after  some  of  the  long  and 
exhausting  marches,  especial!}'  during  the  cold  months.  Tea  ought  to  be 
allowed  in  more  liberal  quantities,  say  half  an  ounce  per  man  daily.  The  men 
would  carry  it  willingly,  and  perhaps  the  knowledge  of  its  refreshing 
qualities  would  help  them  to  v/ait  until  the  water  was  boiled  and  the  tea 
added  in  their  canteens.  They  are  always  keen  cooks,  and  the  increased 
issue  would  be  a  good  thing  and  help  to  prevent  illness.  Coffee  was  always 
greatly  valued  by  Officers  and  men,  cheese  would  have  been  greatly 
appreciated,"!'  sugar  and  jan?,  of  which  there  was  a  most  liberal  allowance, 
were  much  liked,  and  vv^ere  of  great  value  as  articles  of  food.  No  "  fancy  " 
biscuits  ought  to  have  been  tried  on  the  men  ;  on  some  occa^sions  rather 
daintily  'made  biscuits  flavoured  with  ginger  were  issued,  they  were  most 
unsuitable  and  not  satisfying  as  food. 

Khaki  drill  is  a  distinctly  dangerous  clothing  for  many  months  of  the 
year  in  South  Africa,  and  serge  should  entirely  take  its  place.  The  method 
of  wearing  jDuttees  over  ordinary  trousers  led  to  dragging  at  the  knees  and 
at  the  seat,  consequently  after  a  very  short  time  the  men's  trousers  were 
hopelessly  torn  at  both  places.  Either  peg-top  trousers  or  knee  breeches 
with  double  cloth  at  the  knee  and  seat  would  be  an  improvement,  they 
should  be  made  of  ample  dimensions.  Three  or  four  pairs  of  socks  are  needed 
to  allow  of  sufficient  changing  and  washing. 

J.  M.  Irwin,  Lieut. -Colonel,  RA.M.C. 

Q_  Fepjit-son,  Major.  E.A.M.C. 
R.  J.  C.  CoTTELL,  Major,  R.A.M.C. 


*  This  was  not  the  universal  opinion. 

t  Olieese  was  nllowerl  among'  the  "  equivalents  ''  (see  pp.  .SS4,  386). 
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PAET  III. 

FIELD  MEDICAL  UNITS. 


-Introductory. 


In  the  general  account  of  the  medical  arrangements,  the  work  of  the 
field  medical  units  has  been  shown  to  have  comprised,  firstly,  their  legitimate 
use  in  the  field,  and  secondly,  their  compulsory  use  as  stationary  hospitals. 

During  the  early  part  of  the  campaign  the  wori:  of  these  units  in  the 
field  was  conducted  more  or  less  on  established  lines,  but  their  efficiency  was 
impaired  by  want  of  transport.  In  the  later  stages  the  bearer  companies  and 
field  hospitals  were  reorganised  so  as  to  f)rm  a  large  number  of  combined 
units,  with  a  reduced  personnel  and  equij^ment,  to  meet  the  requirements  of 
the  small  mobile  columns.  In  October,  1901,  84  field  units  were  employed 
in  various  parts  of  the  field,  which  were  developed  from  sections  of  bearer 
companies  and  field  hospitals.  During  this  period  the  transport  difficulty  was 
lessened,  and  the  chief  ground  of  complaint  was  regarding  the  inferior  quality 
of  the  draught  animals  supplied,  while  it  happened  on  more  than  one  occasion 
that  animals  which  had  been  well  looked  after,  and  got  into  first-class 
condition  by  the  Officer  commanding  the  medical  unit,  were,  through  the 
exigencies  of  the  service,  taken  from  him  and  replaced  by  worn  out  animals, 
almost  (if  not  quite)  unfit  for  work.  Though  probably  unavoidable,  this  is  a 
course  not  calculated  to  encourage  Officers  to  look  after  their  transport 
animals. 


2. — Scales  of  Transport. 

The  following  statement  shows  the  position  Avith  regard  to  the  transport 
and  field  medical  units  during  the  late  war. 

In  0/79/9706,  dealing  with  the  medical  arrangements  for  South  Africa, 
it  was  pointed  out  that  the  regulation  transj)ort  arrangements  had  been 
considerably  modified  to  meet  local  requirements  in  South  Africa. 

These  modifications  were  published  in  the  "  Organisation  and  Details  of 
Transport,"  Cape  Town,  1899,  which  gave  the  following  as  the  scale  for  medical 
units  : — • 


Bearer  company — Water  cart 
Buckwao'ons 
Ambulances 
Ox  cart  ... 


1  "1  With  1  conductor  and 

2  >  35  natives  ;  mules, 
10  J     139  ;  oxen,  6. 

1 


Field  hospital,  corps  troops,  and  brigade- 
Water  carts 
Scotch  cart 
Buckwagons 
Ox  cart  ... 


2")  With  20  natives,  no 
1  >  conductor;  mules,  64 ; 
4  J     oxen,  6. 


Field  hospital,  infantry  divisional  troops,  has  one  water  cart  less,  and  one 
buckwagon  in  addition. 

It  is  specifically  noted  that  "  all  units  will  draw  and  organise  their  own 
regimental  transport.'"' 

Loads  of  vehicles — 


Buckwagon 
Scotch  cart 
Ox  cart 


3,000  lbs. 
1,500  „ 
1,500  „ 
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Ten  per  cent,  of  spare  mules  were  authorised,  with  one  Cape  boy  for 
every  four  mules  or  less  ;  also  two  Cape  boys  per  vehicle,  with  10  per  cent, 
spare,  and  one  conductor  for  every  10  vehicles. 

Army  Order  No.  4,  Cape  Town,  January  24th,  19G0,  announced  the 
reorganisation  of  the  b-ansport  ;  "  with  certain  exceptions,  regimental  transport 
will  be  withdrawn  and  become  general  transport."  The  exceptions  are 
detailed  in  Army  Order  No.  2,  of  January  29th,  1900  :  "  the  following 
vehicles  will  remain-  with  units  :  all  others  will  be  available  as  general 
transport "  : — 

Bearer  company — Water  carts    ...        ...    2,  to  be  muled  by  transport. 

Ambulances    ...        ...    2,  ,,  ,, 

Field  hospital — Water  carts       ...        ...    2,  ,,  ,, 

By  the  scale  of  equipment  and  transport  (Authority,  Chief  of  Staff's 
telegram,  No.  M  87,  dated  Driefontein,  Orange  Free  State,  March  11th, 
1900),  the  transport  allowed  for  technical  units  is  shown  as  follows  : — 

Bearer  company — 1  mule  wagon  and  1  Scotch  cart  per  company. 
Field  hospital — 2  mule  wagons. 

This  is  the  scale  with  which  the  medical  units  left  the  Modder  River. 

On  March  15th  Lord  Roberts  directed  that  the  transport  of  bearer 
companies  and  field  hospitals  be  made  up  to  establishment,  and  that  the 
balance  of  transport  for  this  purpose  should  be  sent  up  as  soon  as  opportunity 
offered. 

This  authority,  however,  was  not  published  till  April  30th,  when  the 
following  appeared  : — 

Army  Orders,  South  Africa, 

Bloemfontein,  April  30th,  1900. 

*  ^  -/c  -5;- 

7.  Medical. — The  following  scale  of  transport  for  field  hospitals  and 
bearer  companies  is  authorised,  and  will  be  supplied  on  demand  by  the  senior 
transport  OflBcer  of  the  brigade  or  division  concerned  : — 

4  buckwagons,  1  Scotch  cart,  2  water  carts,  per  field  hospital. 
2  buckwagons,  1  water  cart,  per  bearer  company. 


One  extra  Scotch  cart  if  available  will  be  issued  to  each  field  hospital  of 
the  cavalry  division,  as  these  field  hospitals  are  divided  into  two  sections.  If 
not  available.  General  Officers  Commanding  will  obtain  suitable  carts  by 
requisition  on  the  inhabitants  of  the  country. 

This  is  short  of  the  original  scale  by  one  ox  cart  in  the  bearer  companies 
and  field  hospitals  other  than  those  of  the  cavalry  division. 

There  was,  however,  considerable  difiiculty  and  delay  in  the  supply  of 
this  transport,  which  never  again  reached  the  scale  originally  sanctioned,  and 
at  times  was  short  of  the  bare  minimum  requisite  to  maintain  these  units  in  a 
fit  condition  to  take  the  field. 

In  Natal,  on  the  contrary,  the  same  trouble;  owing  to  deficiencies  of 
transport,  did  not  occur. 

This  scale  remained  in  force  until  January  1st,  1901,  when  the  following 
was  substituted  ("  Scale  of  Equipment  and  Transport  ") : — 

Field  hospital — 4  mule  wao^ons,  1  Scotch  cart  or  trolley. 
Bearer  company — 2  mule  wagons,  1  Scotch  cart  or  trolley. 

The  first  line  transpoit  was  then — 

Bearer  company"!  2  water  carts,  12  mules,  ambulances  as  ordered  ; 
Field  hospital    j         8  mules  per  ambulance. 

The  second  line  transport  was  as  above,  with — 

Field  hospital        ...  ...        ...       46  mules. 

Bearer  company     ...        ...        ..,        ...        26  „ 

(3959)  L 
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This  scale  formed  the  basis  on  which  the  requirements  were  siippHed  till 
the  end  of  the  campaign.  But  there  was  considerable  elasticity.  The  field 
medical  units  were  not  of  a  uniform  size,  but  arranged  in  proportion  to  the 
strength  of  the  columns  with  which  they  took  the  field,  and  the  diflPerence 
shown  above  as  between  bearer  company  and  field  hospital  was  really  one 
depending  on  the  size  of  the  units. 

The  diflSculties  at  this  period  were,  as  has  been  stated,  not  in  the  number 
of  vehicles  but  in  the  condition  of  the  draught  animals. 

The  ambulance  transport  was  also  materially  altered.  No  universal 
scale  was  adhered  to  but  the  necessities  of  individual  units,  varying  with  its 
strength  and  the  country  it  was  working  in,  were  considered.  Four  ambulance 
wagons  were  generally  supplied,  with  tongas  while  these  were  available,  and 
later  Cape  carts  in  their  stead.  There  is  no  doubt  that  the  light  two- 
wheeled  cart  is  eminently  suited  for  such  work  as  was  then  necessary ; 
probably  a  light  four-wheeled  vehicle  would  be  better,  but  these  were  not 
available  in  any  number,  though  some  units  were  able  to  obtain  the  light 
"  spider  "  of  the  country,  which  worked  very  well. 

By  this  stage  of  the  campaign  Officers  had  a  large  practical  experience 
of  what  was  really  needed  in  the  field.  This,  of  course,  varied  in  individual 
cases  :  one  Officer  could  get  on  equally  well  with  a  less  elaborate  equipment 
than  another.  But  this  was  a  matter  which  was  left  to  the  individual 
judgment  of  the  man  who  had  to  do  the  work,  and,  therefore,  the  equipment 
actually  taken  into  the  field  varied  in  each  instance.  The  one  condition 
incumbent  in  each  case  was,  that  the  mobility  of  the  unit  should  be  increased 
as  much  as  possible. 

3. — Kemarks. 

In  order  to  make  use  of  the  practical  experience  of  Officers  in  command 
of  the  field  medical  units,  a  Committee  was  formed  of  Officers  who  commanded 
field  medical  units  during  the  campaign  to  consider  all  points  bearing  on  the 
subject.  Their  report  is  included  here,  and  thereto  have  been  added  notes  on 
such  points  as  seem  to  need  qualification  or  elucidation. 

The  line  on  which  the  development  of  the  field  medical  organisation 
should  take  place  seems  to  be  that  the  existing  field  hospital  with  its  present 
equipment,  neither  calculated  for  sufficient  mobility  on  the  one  hand,  nor  on  the 
other  for  the  continued  treatment  of  sick  and  wounded,  should  be  replaced  by  a 
more  mobile  field  ambulance  for  the  brigades  and  a  more  elaborate  divisional 
field  hospital,  with  a  series  of  well-equipped  line  of  communication  hospitals 
as  close  to  the  fighting  line  as  possible.  The  one  possible  objection  from  the 
medical  point  of  view  is,  that  such  a  field  ambulance  would  not  normally  be 
suitable  for  the  treatment  of  the  sick  and  wounded  from  a  small  garrison  at 
a  detached  post.  For  this  the  existing  field  hospital  would  be  better  suited. 
But  even  the  existing  field  hospital  is  not  sufficient  for  this  ;  it  requires 
additional  equipment,  and  if  the  advanced  line  of  communication  hospitals 
are  on  the  ground  as  early  as  they  should  be,  it  would  not  be  necessary  to 
utilise  field  hospitals  of  any  description  for  this  purpose  during  the  early 
stages  of  the  campaign,  while  later,  in  case  of  necessity,  additional  equipment 
can  easily  be  obtained  and  supplied  to  them. 

It  only  remains  to  add  that  of  all  the  units  which  were  in  the  field  in 
South  Africa,  the  bearer  companies  and  field  hospitals  of  the  Royal  Army 
Medical  Corps  have  probably  the  most  continuous  record  of  work.  Most 
of  the  regiments  were  in  garrison  or  on  the  line  of  communications  for  a 
period  from  time  to  time  as  columns  were  broken  up  and  dispositions  changed, 
but  the  field  medical  units  went  from  their  brigades  to  a  column,  from  one 
column  to  another  until  the  campaign  ended. 

The  work  of  their  personnel,  both  Officers  and  men,  was  extremely  good 
under  any  circumstances,  and  the  way  in  which  they  maintained  their  interest 
and  zeal  deserves  record. 


83 


4.  Eeport  of  a  Committee  appointed  to  consider  the  Organisation 

AND  Equipment  of  Field  Medical  Units. 

The  information  at  the  disposal  of  the  Committee  h'as  largely  consisted 
of  reports  from  numerous  Officers  lately  commanding  bearer  companies  and 
field  hospitals  during  the  South  African  campaign,  and  they  desire  to 
acknowledge  the  assistance  which  those  I'eports  have  afforded  them  in  the 
preparation  of  their  joint  Report. 

The  Committee  have  also  had  the  benefit  of  advice  and  help  from  some 
Officers  of  high  standing  in  the  Army  Medical  Service,  whose  extensive 
experience  with  the  working  of  medical  units  in  the  field  has  been  of  great 
assistance  to  them,  and  from  others  whose  high  professional  attainments  lend 
to  their  opinions  a  special  value. 

In  preparing  the  Heport,  the  Committee  have  endeavoured  to  follow  as 
far  as  possible  the  headings  in  the  Schedule  furnished  by  Surgeon-General 
Sir  W.  D.  Wilson,  K.C.M.G.,  without  limiting  too  closeiy  the  scope  of  their 
Report,  which  it  was  stated  should  embrace  all  points  connected  in  any  way 
with  the  organisation,  equipment,  and  working  of  field  hospitals  and  bearer 
companies.  The  Report  has  been,  as  far  as  possible,  arranged  under  the 
following  headings  : — 

Field  Units. 

(1)  Number  required  per  division,  and — 

(a)  The  nature  of  a  cavalry  brigade  unit. 

(6)  The  nature  of  a  divisional  hospital ;  w^hether  it  should  be  more 
fully  equipped  than  the  brigade  field  hospital,  and  whether  a 
combined  unit  or  not. 

(2)  The  question  of  amalgamation  into  one  combined  unit,  or  their 
continued  separate  existence. 

(3)  How  should  these  units  be  named  and  numbered  ? 

(4)  The  personnel  required,  the  division  of  their  work,  the  degree  of 
training  necessary,  and  the  question  of  transport  of  the  whole  or  part  of  the 
personnel. 

(5)  The  work  of  the  units  on  the  march,  in  and  after  action,  especially 
considering  cavalry  brigade  units. 

(6)  Equipment,  ordnance,  medical  and  surgical  ;  its  improvement  by 
addition  or  omission. 

(7)  Transport :  its  amount,  nature,  and  class,  both  general  and  ambulance  ; 
under  the  latter  the  description  of  ambulances  required  and  recommended,  and 
a  description  of  the  Canadian  field  ambulance. 

(8)  Stretchers,  hand,  wheeled  ;  their  improvement.  Numbers  needed, 
and  carriage  of  these. 

(9)  Field  cooking. 

(10)  Reception,  care,  and  storage  of  arms  and  accoutrements. 

(11)  Reception  and  custody  of  valuables;  whether  the  method  adopted 
in  the  last  part  of  the  war,  of  handing  moneys  over  to  the  Field  Paymaster, 
was  a  satisfactory  solution  of  the  difficulty. 

(12)  Clerical  work  and  returns.  Special  reference  to  para,  1727  King's 
Regulations  and  Army  Form  A. 36. 

(13)  The  question  of  reserves  for  the  Medical  Service  in  the  field. 

(14)  General  remarks  on  the  proposed  scale  of  equipment  for  a  field 
ambulance  of  four  sections,  each  section  capable  of  accommodating  40  patients, 
and  being  in  every  way  self-supporting,  and  capable  of  independent  action 
{see  Appendix  XIV). 

President. — R.  W.  FoRD,  Lieut. -Colonel,  R.A.M.C. 

f  R.  Porter,  Lieut. -Colonel,  R.A.M.C. 

I  R.  H.  S.  Sawyer,  Lieut. -Colonel,  R.A.M.C, 
Members  -{  C.  E.  Faunce,  Lieut. -Colonel,  R.A.M.C. 

I  J.  Fallon,  Major,  R.A.M.C. 

I  J.  Kearney,  Major,  R. A. M.C. 
(3959)  2 
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(1)  Number  Required  per  Division. 

(i)  The  Committee  consider  there  should  be  three  medical  units — one 
for  each  brigade  of  infantry,  and  a  third,  larger  and  more  fully  equipped  in 
every  way,  to  be  described  under  (ii). 

Each  brigade  of  a  division  should  have  a  field  medical  unit  capable  of 
treating  temporarily  100  or  150  sick  and  wounded.  It  should  be  a  combined 
unit,  as  lightly  equipped  as  possible,  and  should  consist  of  a  bearer  division 
and  a  tent  division.  Each  of  these  field  medical  units  should  be  divisible 
into  four  sections.  Each  section  should  be  complete  in  itself,  and  have  its 
own  medical,  surgical,  and  ordnance  equipment,  the  panniers,  &c.,  of  each 
section  bearinfj  designating;  letters  or  numbers.  Each  section  should  also 
liave  its  own  personnel  of  bearer  division  and  tent  division,  and  be  capable  of 
independent  action  at  short  notice.  The  present  field  hospital  is  only 
imperfectly  divisible  into  halves,  yet  during  the  recent  campaign  one 
frequently  received  orders  from  General  Officers  Commanding  to  send  a 
"  section  '  of  the  hospital  with  detached  bodies  of  troops.  The  preparation  of 
this  "  section  "  invariably  caused  great  trouble  and  anxiety.  We  therefore 
consider  the  divisibility  of  the  proposed  new  field  medical  unit  into  sections 
to  be  essential. 

Each  field  medical  unit  should  have  eight  or  ten  ambulances,  each 
ambulance  capable  of  carrying  four  lying-down  cases,  also  the  necessary  store 
wagons,  &c.  The  draught  animals  of  these  units  should  he  mules,  and  none 
of  their  wagons  should  be  so  heavily  laden  as  to  prevent  them  easily  keeping 
up  with  the  advancing  troops.  The  terms  "  hospital  "  and  "  bed"  as  applied 
to  these  field  medical  units  of  the  brigades  should  be  abolished  as  misnomers, 
and  calculated  to  convey  a  false  idea  in  the  mind  of  the  army  generally. 
Some  form  of  light  tents  should  be  cariied,  and  it  should  be  distinctly  under- 
stood that  these  field  medical  units  are  not  hospitals  in  the  generally 
recognised  sense  of  the  term,  but  are  devised  to  be  as  mobile  as  possible,  and 
to  give  immediate,  though  only  temporary,  shelter  and  medical  and  surgical 
aid  to  the  sick  and  wounded  of  the  division.  It  is  not  in  our  opinion  feasible 
to  combine  in  a  field  medical  unit  great  mobility  and  efficient  treatment  of 
sick  and  wounded  for  any  length  of  time. 

These  field  medical  units  with  the  brigades  should  evacuate  their  cases  as 
soon  as  possible  into  the  third  field  medical  unit,  i.e.,  the  field  hospital. 

(ii)  . — For  this,  the  third  field  medical  unit  of  a  division,  we  would 
retain  the  name  of  field  hospital. 

This  should  be  a  much  larger  unit  and  much  more  elaborately  equipped 
than  the  two  field  medical  units  of  the  brigades.  In  this  unit  the  sick  and 
wounded  should  be  able  to  obtain  more  comfort  than  was  possible  in  the 
field  hospitals  during  the  recent  South  African  campaign.  It  should  accom- 
modate i!00  sick  and  wounded  on  light  stretcher  beds.  Its  tents  might  be 
larger  and  heavier  than  those  with  the  brigade  field  medical  units,  its  wagons 
would  be  heavier  and  drawn  by  oxen  (presuming  a  campaign  like  the  recent 
one  in  South  Africa),  and  it  would  follow  the  division  more  slowly.  We 
suggest  for  this  unit  the  "  Hubert "  pattern  or  tortoise  tents,  and  stretcher 
beds  like  those  of  Major  Fiaschi's  Australian  Field  Hospital,  which  some  of 
us  had  the  privilege  of  inspecting  at  Paardeberg. 

The  field  hospital  should  be  divisible  into  four  sections  of  50  beds,  each 
section  complete  in  itself  as  regards  tentage,  stores,  personnel,  and  transport. 
If  this  were  done  a  section  could  be  dropped  or  detached  wherever  desired. 

The  field  hospital  should  be  a  combined  unit  in  that  it  should  p"ossess  a 
full  complement  of  ambulance  wagons  or  transport  carts  convertible  into 
ambulances.  Each  section  should  have  two  ambulances  allotted  to  it  for 
evacuation  purposes. 

The  field  medical  units  with  the  brigades  of  the  division  would  keep  in 
constant  touch  by  means  of  their  ambulances  with  the  larger  and  heavier  field 
liospital  following  more  slowly  in  the  rear.  They  would  constantly  empty 
their  sick  and  wounded  into  it,  and  the  field  hospital  in  its  turn  would 
evacuate  by  means  of  its  ambulances  into  the  nearest  hospital  on  lines  of 
communication  or  nearest  stationary  hospital.  During  the  recent  campaign 
the  brigade  field  hospitals  found  great  difficulty  in  coping  with  the  demands 
of  the  Regimental  Medical  Officers  for  medicines,  surgical  materials  and 
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medical  comforts.  They  did  not,  and  could  not,  carry  a  supply  large  enough 
for  these  constant  requisitions,  and  the  necessities  of  the  Regimental  Medical 
Officers  were  supplied  direct  from  the  lines  of  communication  depots. 

The  wagons  of  the  field  hospital  should  carry  a  large  supply  of  medicines 
in  tabloid  form,  surgical  materials,  and  medical  comforts,  and  the  regimental 
units  should  fill  up  when  necessary  from  this  source. 

(a)  General  Remarks  on  the  nature  of  a  Cavalry  Brigade  Unit. 

The  bearer  company  and  field  hospital  arrangements  for  a  brigade  of 
cavalry  are  under  present  conditions  precisely  the  same  as  for  a  brigade  of 
infantry  ;  that  is  to  say,  we  attach  a  body  of  dismounted  men  to  act  with 
mounted,  actively  mobile  troops.  This  impossible  system  was  condemned  as 
far  back  as  1882  by  no  less  an  authority  than  the  late  Major-General 
Sir  Herbert  Stewart,  K.C.B.,  and  an  important  minute  by  that  Officer  is  to 
be  found  at  p.  703,  Appendix  39  of  the  "  Report  on  the  Hospitals  in  Egypt, 
1882,"  by  Lord  Morley's  Committee.  It  is  called  a  "Report  on  the  Hospital 
Requirements  of  Cavalry  in  the  Field."  Sir  Herbert  Stewart  expresses  the 
opinion  most  strongly  that  a  "  mounted  bearer  company  "  is  needed  to  work 
with  cavalry  in  the  field.  Subsequent  experience  has  more  than  justified 
that  opinion,  yet  still  the  "  bearer  company  "  for  cavalry  purjDoses  is  to-day 
no  more  mobile  or  capable  of  fulfilling  its  proper  functions  than  it  was 
20  years  ago. 

The  question  of  devising  a  really  efficient  and  mobile  ambulance  unit  for 
duty  with  mounted  troops  is  one  that  presents  some  difficulties.  One  thing 
is  clear,  it  must  be  a  mounted  unit  in  the  sense  that  the  personnel  may  be 
either  mounted  or  carried — probably  a  unit  with  a  judicious  mixture  of 
mounted  and  carried  men  will  be  found  to  be  the  best  solution  of  the  problem. 

If  all,  or  nearly  all,  are  mounted,  what  will  happen  to  the  horses  when 
the  company  dismount  for  work  with  the  stretchers  and  ambulances  ?  It 
would  not  be  possible  for  each  mounted  man  to  have  a  batman  to  hold  his 
horse.  Again,  when  in  camp,  who  is  there  to  look  after,  groom,  and  feed  a 
large  number  of  horses  ?  The  Officers  and  men  are  required  for  duty  with 
the  sick  and  wounded,  and  could  not  do  so,  even  if  it  were  desirable  to  turn 
them  into  troopers.  We  think,  therefore,  that  the  majority  of  the  personnel 
should  be  carried,  some  in  light  carts  and  others  in  the  ambulances,  the 
Officers  and  a  few  N.C.  Officers  being  mounted. 

It  is  suggested  that  the  "  mounted  field  ambulance  "  should  be  composed 
as  in  the  field  ambulance  for  infantry,  of  a  bearer  di</ision  and  a  small  "  tent 
division,"  the  first  to  accompany  the  columns  and  transfer  its  cases  rapidly  to 
the  second  {see  Appendix  XVI). 

The  personnel  should  be  carried  chiefly  in  the  ambulances,  the  Officers  Bearer 
and  some  N.C.  Officers  riding.  They  should  be  sufficient  in  numbers  to  collect  division, 
the  wounded,  and  when  necessary  form  an  efficiently  manned  "  collecting  and 
dressing  station,"  i.e.,  if  the  wounded  were  numerous  enough  to  necessitate 
such  a  formation.  It  is  a  matter  of  experience,  however,  that  the  sick  and 
wounded  of  infantry  are  always  far  more  numerous  than  in  the  cavalry. 
Accompanying  the  "bearer  division"  should  be  a  light  "medicine  supply 
wagon  "  for  the  equipment  of  a  dressing  station.  A  sufficiency  of  instruments 
and  dressings,  a  small  camp  equipment,  cooking  pots,  &c.,  blankets,  stimulants, 
beef  tea,  brandy,  &c. 

[Note. — It  seems  to  be  absolutely  necessary  that  in  future  the  personnel 
of  the  cavalry  brigade  unit  should  be  carried  in  some  way  or  other.  If  not, 
they  might  as  v/ell  be  ofi"  the  field.] 

There  should  be  nothing  to  correspond  in  any  sense  with  a  cumbersome  Tent 
field  hospital  in  point  of  size  and  equipment.  Any  really  heavy  section  of  a  division, 
mounted  field  ambulance  would  be  out  of  place  and  defeat  its  own  ends  by 
moving  too  slowly.  There  should  be  tentage  to  provide  shelter  for  not  more 
than  50  patients,  and  a  few  additional  N.C.  Officers  and  men  to  look  after 
them,_  and  a  reserve  of  camp  kit,  medical  and  surgical  equipment,  hospital 
utensils,  and  all  the  necessities  on  a  small  scale  for  the  treatment  of  sick  and 
wounded  for  a  brief  space  of  time.  The  bearers  of  the  mounted  field  ambulance 
will  not  as  in  the  infantry  unit  be  able  to  afford  much  assistance  as  "  tent 
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division  "  orderlies,  for  they  will  be  required  to  keep  pace  with  the  constantly 
moving  cavalry  brigade,  so  that  it  will  be  necessary  for  the  tent  division  of 
the  ambulance  to  remain  behind  with  any  accumulation  of  sick  or  wounded 
until  they  can  evacuate  them  into  the  nearest  infantry  field  ambulance  or 
field  hospital.  It  should  be  clearly  laid  down  that  it  is  the  special  privilege 
of  mounted  units  so  to  dispose  of  their  wounded,  otherwise  it  will  be  impossible 
for  them  to  maintain  that  high  degree  of  mobility  which  is  their  first  essential. 
The  tent  division  having  delivered  the  sick  into  the  nearest  infantry  unit 
must  follow  up  their  brigade  as  quickly  as  possible.  The  bearer  division  will 
have  already  followed  the  brigade,  and  must  make  the  best  provision  it  can 
for  wounded  till  the  tents,  &c.,  are  brought  up.  It  is  impossible  in  war  to 
make  provision  foi-  every  emergency.  A  good  deal  must  always  be  left  to  the 
initiative  and  experience  of  individual  Officers. 

A  unit  constituted  somewhat  on  these  lines  should  be  capable  of  easy 
division  into  two  sections  by  having  its  equipment  duplicated  In  almost  every 
particular.  Any  smaller  division  would  not  be  useful,  but  there  is  no  reason 
why  an  extra  mounted  ambulance  should  not  be  attached  to  a  cavalry  division 
to  meet  emergencies,  and  be  held  in  reserve,  in  the  same  way  that  under  the 
present  system  there  is  a  third  field  hospital  to  a  division  of  infantry,  and  the 
Committee  suggest  that  this  he  done. 

[Note. — The  necessity  of  this  3rd  mounted  ambulance  is  not  apparent. 
The  infantry  field  ambulances  will  always  be  more  or  less  in  touch  with  the 
cavalry  at  the  time  when  the  suggested  3rd  ambulance  alone  could  be  utilised, 
and  this  is  in  conformity  with  the  previous  suggestions  as  to  the  evacuation 
from  cavalry  brigade  units.] 

So  far  as  the  ambulances  of  a  mounted  unit  are  concerned,  it  is  felt  that 
they  should  be  of  two  kinds  :  a  light  four-wheeled  ambulance  with  hood, 
equipped  somewhat  like  the  Indian  tonga,  capable  of  carrying  two  lying  down 
cases  and  four  sitting,  and  others  of  heavier  pattern  capable  of  holding  four 
lying  down  cases  and  more  sitting.  The  former  to  range  widely  on  the  flanks 
with  advancing  cavalry  to  search  for  and  pick  up  single  wounded  men  and 
bring  them  back  to  the  heavier  ambulances  ;  the  ambulances  of  the  first  line  to 
act  as  feeders  to  the  second.  An  Ofiicer  with  experience,  writing  on  this 
subject,  says  :  "  I  would  also  suggest  a  lighter  two-wheeled  tonga,  something 
after  the  pattern  of  Danjibhoys,  only  much  lighter,  and  drawn  by  two  mules. 
It  often  happens  that  one  has  to  send  out  to  bring  in  a  single  wounded  man, 
and  at  present  this  entails  sending  a  heavy  wagon  and  10  mules,  when  a  light 
tonga  and  two  mules  would  be  quite  sufficient  for  this  purpose."  Speaking 
generally,  however,  the  Committee  have  not  concluded  that  the  tonga  (two- 
wheeled)  is  a  very  serviceable  vehicle  to  adopt.  The  reports  upon  them  have 
not  been  very  satistactory,  although  in  the  Tirah  campaign  they  were  well 
spoken  of  It  is  thought,  therefore,  that  a  light  ambulance  on  four  wheels  is 
on  the  whole  preferable  to  a  two-wheeled  one,  but  no  reliable  conclusion  can 
be  arrived  at  without  further  trial  of  equally  well-constructed  two  and  foar- 
wheeled  ambulances  to  meet  the  requirements  here  indicated. 

As  to  the  ambulances  of  the  second  line,  the  Committee  recommend  the 
adoption  of  a  wagon  built  on  the  Canadian  pattern,  well  reported  upon  by 
Lieut. -Colonel  Worthington,  lately  commanding  10th  Canadian  Field  Hospital. 
They  are  transport  wagons  convertible  into  ambulances.  In  a  report  to  the 
"  Montreal  Medical  Journal,"  written  when  serving  with  Kekewich's  Column, 
Vaalbank,  Transvaal,  he  says :  "  The  transport  wagons  convertible  into 
ambulances  are  somewhat  similar  in  pattern  to  the  Canadian  prairie  wagon. 
Strong  but  light  running  they  carry  four  lying  down  cases  and  two  sitting  up, 
and  have  all  necessary  wagon  accessories,  a  detachable  galvanised-iron  tank 
holding  eight  gallons  of  sterilised  water,  which  can  be  placed  on  tripod  over 
fire  and  boiled,  or  if  fuel  be  scarce  fiUed  in  camp  from  a  Forbes'  steriliser. 
The  lightness  of  the  wagons  as  compared  with  the  English  pattern  can  be 
realised  from  the  fact  that  we  frequently  carry  four  lying  down  cases  to 
Klerksdorp,  40  miles  in  12  hours  with  two  horses,  and  that  in  the  four 
stretchers  there  is  a  saving  of  over  60  lbs." 

An  Officer,  writing  on  the  subject  of  cavalry  brigade  units,  gives  the 
following  as  his  experience  :  "  On  the  march  to  Kimberley  and  to  Bloem- 
fontein,  and  subsequently  to  Pretoria,  via  Kroonstadt  and  Johannesburg,  our 
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men  were  the  only  dismounted  ones  in  the  Cavalry  Division.    As  cavalry 

jxiOYB  very  rapidly  and  cover  longer  distances  than  infantry,  it  was  quite 

impossible  for  our  men  to  keep  up  unless  helped  along  in  the  ambulances  and 

on  the  transport  wagons,  the  la.tter  variety  of  help  being  at  the  expense  of 

the  already  over-burdened  mules.    On  one  occasion,  from  Be  Kiels  Drift  to 

Klip  Drift  on  the  Modder  Paver  (owing  to  the  burning  veldt)  over  28  miles 

were  covered.    The  mules  were  quite  done  up,  and  our  men  arrived  in  camp 

so  tired  out  that  it  would  have  been  a  physical  impossibility  for  them  to  have 

attended  to  sick  or  wounded  if  any  had  been  waiting.    It  is  not  fair  to  expect 

men  to  be  ready  for  work  after  a  long  and  fatiguing  march,  and,  I  think,  even 

in  the  case  of  infantry  units  it  would  be  advisable  to  carry  the  men,  carriage 

should  be  provided  for  in  light  brakes.    If  horses  are  allowed  the  men's  time 

would  be  occupied  in  attending  to  them,  and  many  are  unable  to  ride." 

There  is  no  very  useful  guidance  as  to  the  best  kind  of  field  unit  for  duty 

with  mounted  troops  to  be  obtained  from  the  methods  adopted  in  Continental 

armies.    In  the  French  army  the  wounded  of  cavalry  are  left  to  be  collected 

by  the  stretcher  bearers  of  the  ambulance  or  nearest  infantry  or  artillery  Medical  aid 

unit,  but  it  is  the  custom  for  each  regiment  of  cavalry,  in  addition  to  the  formounted 

"  voiture  medicale,"  which  carries  medical  and  surgical  equipment,  to  be 

accompanied  by  two-whet'led  ambulance  wagons,  each  of  which  carries  a  Army. 

surgical  pannier  (panier  regimentaire  pour  troupes  a  cheval),  and  the  ordiaary 

ambulances  have,  in  addition  to  ambulance  wagons,  so  many  mules  with 

cacolets  and  litters.    It  is  not  the  province  of  this  Committee  to  consider  the 

sufficiency  or  otherwise  of  the  regimental  aid,  but  it  is  suggested  that  a  small 

proportion  of  horses  per  squadron  (say  two)  might,  with  a  few  mounted 

orderlies,  be  used  in  this  way,  or,  at  any  rate,  a  trial  made  of  the  utility  of 

cacolets  with  mounted  troops. 

In  the  American  army  the  following  is  laid  down  : —  Mounted 

hospital 

"  On  the  march  each  Medical  Officer  will  be  habitually  attended  by  a  corps 
mounted  private  of  the  hospital  corps.    Hospital  stewards  (corresponding  to  oi-derbes, 
our  senior  N.C.  Officers)  and  at  least  one  private  of  the  corps  in  each  separate     '  " 
command,  will  be  mounted  when  serving  in  the  field,  and  all  privates  of  the 
corps  will  be  mounted  when  serving  with  mounted  commands.    Horses  to  be 
famished  from  the  Quartermaster's  Department,  and  horse  equipment  by  the 
Ordnance  Department." 

(6)  Nature  of  a  Divisional  Field  Hospital. 

The  Committee  consider  that  the  Divisional  Field  Hospital  is  an  essential 
unit  in  every  division.  If,  however,  the  field  ambulance  units  of  brigades  be,  as 
is  suggested,  enlarged  so  as  to  be  capable  of  receiving  150  or  more  patients,  this 
increase  in  accommodation  would  provide  for  the  temporary  treatment  of  the 
sick  of  the  divisional  troops,  for  which  hitherto  the  divisional  field  hospital 
has  been  provided.    It  is  considered,  however,  that  while  the  ambulance  units  Divisional 
are  equipped  only  for  the  temporary  reception  of  sick  and  wounded,  the  field  hospital  to 
hospital  should  be  specially  organised  for  more  permanent  treatment  of  eyacuation 
patients  than  has  hitherto  been  the  case,  and  that  its  special  function  shall  hospital  for 
be  to  act  as  an  evacuation  hospital  for  the  field  ambulance  units.  arabulance 

As  at  present  constituted  the  divisional  field  hospital  does  not  meet  the 
requirements  above  indicated,  being  itself  only  in  the  nature  of  an  ambulance 
unit,  equipped  with  the  bare  requisites  for  temporary  treatment  of  100  patients. 
It  has  no  beds,  is  only  supplied  with  eight  stretchers,  has  no  invalid  clothing, 
and  is  provided  only  with  bell  tents,  which  the  Committee  think  are  not 
adapted  for  any  prolonged  treatment  of  sick. 

It  invariably  happens  during  the  advance  of  an  army  that  one  or  other  of 
the  field  hospitals  has,  for  a  time,  to  remain  stationary,  owing  to  the 
impossibility  of  evacuating  directly  into  fixed  hospitals. 

In  order  to  be  able,  iu  case  of  need,  to  remain  in  use  for  some  time,  it  is 
considered  desirable  that  the  divisional  field  hospital  should  bs  more  fully 
equipped  than  it  is  at  present.  There  seems  to  be  an  absolute  necessity  for 
the  presence  with  a  division  of  a  large  and  well-equipped  field  hospital,  into 
which  both  field  ambulance  units  can  evacuate  sick  and  wounded  when 
necessary,  so  as  to  enable  these  two  units  to  continue  their  uninterrupted 
advance  with  the  army. 
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The  divisional  field  hospital  should,  liowever,  be  a  mobile  unit  marching 
with  the  division  to  which  it  is  attached,  or  following  slowly  after  it.  It  is 
not  considered  necessary  for  it  to  be  a  combined  unit  in  the  sense  of  having  a 
large  number  of  bearers  attached  to  it.  The  carts  (or  some  of  them  at  any 
rate)  in  which  the  equipment  is  packed  should  remain  with  the  hospital,  and 
be  regarded  as  its  wheeled  transport,  a  number  of  these  carts  should  be,  as  in 
the  Canadian  field  hospital  (to  be  hereafter  alluded  to),  convertible  into 
ambulances,  and  have  all  necessary  wagon  accessories.  These  convertible 
transport  carts  will  form  the  transport  section,  so  that,  although  for  a  time 
stationary,  the  hospital  retains  the  necessary  means  of  evacuating  its  sick  and 
becoming  again  mobile. 

[Note. — Divisional  Hospital.  This  of  course  would  not  be  a  combined 
unit.  It  should  be  equipped  with  at  least  100  stretchers,  which  would  be 
available  for  the  use  of  serious  cases,  and  would  also  form  a  reserve  to  make 
up  deficiences  in  the  units  of  the  division.  It  should  certainly  be  supplied 
with  some  clothing  (flannel  pyjamas  and  shirts),  and  with  additional  blankets, 
in  fact,  the  whole  equipment  should  be  more  complete  than  that  of  the 
brigade  units,  so  that  in  case  of  necessity  it  might  be  employed  as  an 
advanced  stationary  hospital  on  the  lines  of  communication  with  some 
probability  of  success.  Such  a  hospital  does  not  need  a  bearer  section, 
but  it  requires  control  of  a  number  of  ambulances  in  addition  to  its  con- 
vertible transport  wagons ;  whether  these  should  form  part  of  its  equipment, 
or  be  obtained  from  the  supply  recommended  for  the  lines  of  communication, 
is  a  question  to  be  settled.  Probably  the  latter  would  be  equally  efficient, 
and  it  certainly  would  be  more  economical  both  in  wagons  and  draught  animals.] 

After  cargful  consideration  the  Committee  recommend  for  this  purpose  a 
hospital  equipped  on  practically  the  same  lines  as  the  10th  Canadian  Field 
Hospital,  lately  serving  in  South  Africa,  which  they  consider  in  every  way 
well  adapted  to  fulfil  all  the  requirements  of  an  evacuation  hospital  for 
ambulance  units  ;  they  i-ecommend,  however,  that  instead  of  accommodation 
100  patients,  it  should  be  capable  of  expansion  so  as  to  be  capable  of 
receiving  200,  or  by  the  addition  of  personnel,  tentage,  and  equipment,  even 
a  large  number  of  sick. 

The  Canadian  Field  Hospital  has  been  fully  reported  upon  by  a  "  Board 
of  Officers,"  presided  over  by  Lieut. -Colonel  Porter,  R.A.M.C.,  v/ho  inspected 
it  in  South  Africa  under  circumstances  that  affi^rded  them  an  excellent 
opportunity  of  observing  its  exceptional  merits  {see  Appendix  IV). 

The  chief  features  of  this  hospital  will  be  only  briefly  alluded  to  here. 
Its  most  obvious  advantages  are  as  follows  : — 

1.  Its  transport  wagons  are  convertible  into  ambulances,  so  that  while 
stationary  it  still  retains  the  means  of  evacuating  its  sick  and  becoming 
mobile. 

2.  It  is  provided  with  the  "  Hubert "  pattern  tent,  upon  which  Colonel 
Porter  reported  as  follows  (see  Appendix  XI) : — "  The  Board  have  formed  a 
very  high  opinion  of  this  tent,  and  consider  it  very  suitable  for  both  mobile 
work  in  the  field  and  for  stationary  work.  It  is  far  superior  to  any  pattern 
tent  which  they  have  seen  in  South  Africa,  and  would  strongly  advise  its 
introduction  to  our  field  equipment."  They  suggest,  however,  certain 
modifications  (p.  334). 

Accommodation. — It  is  capable  of  holding  10  patients  comfortably  on 
stretchers. 

In  case  of  emergency  20  on  ground  sheets. 

With  beds  of  "  Lawson  Tait  "  pattern  it  holds  seven  patients  easily. 

3.  The  medical  and  surgical  equipment,  of  the  same  pattern  as  that 
supplied  to  field  hospitals  in  the  United  States  army,  is  most  complete, 
and  in  point  of  arrangement  and  general  utility  is  certainly  superior  to  ours. 
It  includes  a  sterilising  apparatus.  The  medical  and  surgical  chests  are 
made  of  oak,  with  brass  corners  and  hasps,  very  strong  and  suitable  for  rough 
field  work.    Each  chest  has  a  canvas  cover, 


The  "HuBEiix"  Tent. 
(Used  by  the  Canadian  Field  Hospital.) 
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4.  It  has  an  acetylene  gas  plant,  from  which  tubing  coveys  the  gas 
through  the  tents  to  lights  of  30  candle-power.  The  Board  considered  "that 
the  mode  of  lighting  the  '  Hubert '  tent  was  the  most  important  improve- 
ment which  has  yet  been  produced  and  adapted  to  hospitals  in  the  Field  " 
{see  Appendix  XII). 

5.  Flan  of  Encampment. — This  is  given  in  the  attached  plan  {see 
Appendix  IV).  Lieut.-Colonel  Worthington,  late  Officer  Commanding 
10th  Canadian  Field  Hospital,  in  a  letter  to  the  "  Montreal  Medical  Journal," 
thus  describes  it :  "  The  arrangement  of  tents  according  to  the  enclosed  plan 
of  encampmeiit  we  have  adopted  and  found  most  satisfactory  and  convenient. 
Arranged  in  the  form  of  crosses,  with  flies  meeting  (except  in  the  central 
compound,  which  is  covered  separately  by  rectangular  fly  suspended  from  pins 
of  ridge  poles)  they  comprise  one  cross,  eight  wards,  capable  of  holding  from 
64  to  80  patients,  according  to  use  of  beds  or  stretchers,  and  two  smaller 
crosses  of  four  wards  each.  This  plan  of  encampment  commends  itself  for 
adaptability  and  compactness,  and  is  unique  and  picturesque.  With  doors 
rolled  up  one  can  see  through  the  four  wards  at  once,  while  from  a  convenient 
desk  in  the  central  compound  the  ward  master  can  readily  overlook  the  eight 
wards  at  a  glance  and  superintend  the  work  of  the  orderlies.  In  one  corner 
of  this  compound  is  a  Forbes  steriliser,  from  which  hot  and  cold  sterilised 
water  is  at  all  times  available.  The  plan  of  encampments  in  cross  formation 
is  readily  changeable  as  regards  the  number  of  tents  employed.  In  this  plan 
the  larger  cross  is  available  for  medical  or  surgical  cases,  according  to  their 
respective  predominance.  With  the  eight  tents  available  as  surgical  wards, 
one  or  more  smaller  crosses  of  four  can  be  used  for  enteric  and  dysenteric  cases. 
All  are  easy  of  access  from  the  Officers'  and  ward  section  lines,  the  operating 
tent  and  the  dispensaiy,  and  the  horse  lines  are  well  out  of  the  way. 

"  The  dispensing  and  medical  equipment  is  most  excellent  and  compact. 
With  a  field  hospital  constructed  on  these  lines  the  transport  section  can  be 
utilised  during  and  after  an  engagement  for  the  same  purpose  as  a  bearer 
company,  thus  doing  away  with  the  latter." 

To  emphasise  still  more  the  utility  of  this  hospital  a  further  extract  is 
made  from  Colonel  Porter's  Report :  "  On  arrival  at  Klerksdorp  from  Durban 
by  rail,  a  section  of  the  hospital  (roughly  speaking,  a  quarter  of  the  personnel 
and  equipment)  was  detached  from  the  main  hospital  and  posted  to  "  No.  1 
Column  "  of  General  Kitchener's  force,  the  remaming  part  became  stationary 
on  the  Klerksdorp-Lichtenburg  blockhouse  line,  taking  in  sick  and  wounded 
from  the  various  columns  operating  in  the  district  and  any  serious  cases  from 
the  blockhouse  line.  From  the  above  described  arrangement,  the  Board  have 
been  enabled  to  form  a  good  idea  of  the  value  of  this  hospital,  both  on  the 
line  of  march  as  a  true  field  hospital  and  as  a  stationary  field  hospital  on 
the  line  of  communication,  and  both  of  these  during  a  time  of  great  pressure, 
as  the  field  hospital  (as  such)  took  part  in  the  engagement  of  Boschbult,  and 
the  stationary  unit  took  in  the  wounded  from  the  engagement  of  Rooiwal." 

The  Canadian  Field  Hospital  was  fitted  out  in  Canada,  esjjecially  as  a 
field  hospital  having  its  oivn  transport,  consisting  of  10  wagons,  nine  of  which 
were  convertible  into  ambulances. 

It  is  hardly  possible  to  conceive  a  field  hospital  constructed  on  better 
lines  than  these,  and  the  Committee  strongly  recommend  its  adoption. 

The  ambulances  and  water  carts  are  all  specially  referred  to  in 
Appendix  XVIII.  Each  has  its  distinctive  advantages  and  all  are  recommended. 

[Note. — The  Canadian  Field  Hospital  deserves  all  that  is  here  said  of 
its  organisation  and  equipment.] 

Lieut-Colonel  Sawyer  was  much  impressed  with  the  excellence  of  the 
tortoise  tents,  ambulances,  and  stretcher  beds,  used  in  Major  Fiaschi's 
"  Australian  Field  Hospital,"  which  some  members  of  the  Committee 
remember  at  Paardeburg,  and  there  is  no  doubt  this  field  hospital  merited 
the  highest  praise.  The  ambulctnces,  too,  were  extrenely  good  and  superior 
to  the  English  pattern.  One  of  these  ambulances  was  specially  selected  at 
the  request  of  Lord  Roberts  to  convey  a  wounded  Officer  from  the 
18th  Brigade^  Field  Hospital  from  Paardeburg  to  Kimberley,  and  Mr.  Low, 
F.R.C/.S.  (civil  surgeon),  who  accompanied  the  Officer  in  question,  reported 
that  he  considered  the  ambulance  a  particularly  good  one.     On  the  whole, 
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however,  opinion  favours  the  adoption  of  the  "  Hubert "  tent  in  preference  to 
others  for  British  field  hospitals. 

In  order  to  make  the  field  hospitals  more  suitable  for  the  possible 
retention  of  cases  under  treatment,  the  Committee  think  it  might  usefully 
be  supplied  with  hght  pattern  bed-cots  (weight  about  15  lbs.),  and  suggest 
that  the  plan  adopted  for  the  equipment  of  field  hospitals  in  the  United 
States  Army  be  followed. 

The  amount  of  "  field  furniture  "  and  bedding-  required  is  estimated  on 
the  "  tent  unit  system." 

Thus  a  complete  assortment  of  bedding,  linen,  &c.,  sufl&cient  to  furnish  one 
hospital  tent,  accommodating  six  patients,  is  carried  in  the  field  in  a  single 
canvas  bedding  case,  having  the  dimensions  16"  X  22"  X  30",  as  follows  :— 

Bed  sacks 


Blankets  (grey) 
Blanket,  rubber 
Suits,  convalescent 
Towels,  hand  ... 


6 
12 
1 
6 
6 


Pillow  cases,  cotton 
Pillow  sacks 
Sheets,  cotton 
Shirts,  cotton 


6 
6 
12 

6 


arrangement 


interlocking 


Under  certain  circumstances,  mosquito  bars*  for  bed-cots  are  supplied. 
Contents  of  Folding  Field  Furniture  Chest,  tent  unit — 

Chair   ...    1       Table  with 

Cots  ,   6 

Mosquito  bar*  frames. 

Contents  of  Commode  C'hest,  tent  unit — 

Bed'pan,  Agate  ware  ...  1 
Chamber-pot,  Agate  ware  1 
Paper,  toilet,  packages  6 


Spit-cup,  Agate  ware 
Urinal,  Agate  ware 


1 


Both  the  above  in  iron-bound  wooden,  chest,  with  two  hasps  and  buttons. 

Food  Chest  of  hospital  stores,  containing  the  usual  medical  comforts, 
outfitted  for  use  of  25  patients. 

Mess  Chest  (small)  outfitted  for  25  patients,  and  containing  all  eating 
and  cooking  necessaries. 

Field  Range  (small)  outfitted,  to  meet  the  needs  of  25  patients. 

Bath  Tub  Set. — Bath  tub,  folding  rubbered  duck,  6  feet,  No.  1  ;  ditto, 
5|-  feet,  No.  1  ;  in  iron-bound  wooden  chest.    One  to  every  25  patients. 

Reserve  of  bedding  and  clothing,  in  addition  to  the  tent  unit  supply,  for 
each  100  patients  or  100  bedded  hospital : — 


Bed  sacks 

50 

Shirts,  cotton  ... 

110 

Blankets 

7 

Socks,  woollen  ... 

prs. 

60 

Pillows 

12 

Suits,  convalescent 

220 

Pillow  cases,  cotton  . . . 

110 

Towels,  bath 

doz. 

12 

Pillow  sacks  ... 

50 

Towels,  hand 

50 

Sheets,  cotton 

220 

It  would  be  practically  useful  if  equipment  were  packed  in  sections 
sufficient  to  outfit  in  every  respect  (except  medicines)  25  patients,  and  a  large 
quantity  collected  at  the  base  to  supplement,  and,  if  necessary,  speedily 
expand  field  hospitals  if  converted  into  stationary  field  hospitals.  Calculation 
as  to  amount  of  equipment  required  for  a  field  hospital  of  any  number  of  beds 
can  easily  be  made  on  this  basis,  and  assortment  simplified. 

Every  field  hospital  should  be  divisible  into  four  sections  if  a  200-bedded 
divisional  hospital,  as  is  suggested,  for  each  division  be  adopted.  Each 
section  would  accommodate  50  patients,  and  if  this  is  decided  upon, 
equipment  should  be  packed  in  sections  of  50  and  sub-sections  of  25. 

It  should  be  possible  for  a  section  to  be  dropped  or  detached  if  required, 
and  the  remainder  follow  the  division. 

It  might  not,  of  course,  be  possible  to  provide  transport  for  a  large 
quantity  of  tent  beds,  bedding,  &c.,  in  the  first  instance — the  carriage  of  these 
things  is  purely  a  question  of  transport ;  but  light  equipment  of  this  kind 

*  Anglice,  "  curtains." 
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might  be  pushed  forwai  d  by  road  or  rail  as  opportunit}^  offered  :  but  m  any  stretchers 
case,  even  at  the  outset,  a  large  number  of  light  stretchers  should  be  provided,  Jo  be^^ 


even  if  only  as  a  temporary  measure,  sulhcient  to  accommodate,  say,  70  per  temporary 
cent,  of  sick.    Additional  carriage  would  have  to  be  provided  for  them.  substitute. 

Field  hospitals  should  always  be  provided  with  an  extra  allowance  of  Extra 
ward  utensils  ;  there  will  invariably  be  a  large  number  of  men  suffering  from  allowance 
bowel  diseases,  the  inevitable  accompaniment  of  an  army  in  the  field.  utensils 
The  field  hospital  sections  should  be  packed  and  arranged  in  the  saine  • 
w^ay  as  that  proposed  for  field  ambulance  units,  so  that  they  can  be  readily 
detached  and  used  separately  if  desired. 

[Note. — As  regards  the  suggested  "  tent  equipment,"  if  these  proposals 
apply  only  to  the  "divisional"  hospital,  there  appears  to  be  everything  in 
their  favour.  But  as  regards  the  field  ambulance,  everything  which  conduces 
to  the  retention  of  cases  in  the  field,  when  they  can  be  removed,  should  be 
avoided.  Immediate  avacuation  should  be  the  rule,  and  the  equipment  should 
be  provided  to  meet  probable,  not  possible,  necessities.  On  the  other  hand, 
light  bed-cots  should  invariably  accompany  the  divisional  and  advanced  line 
of  communication  hospitals.] 

(2)  The  Question  of  Amalgamation  into  one  Combined  Unit  of  the  Bearer 

Company  and  Field  Hospital. 

The  consensus  of  opinion  appears  to  be  strongly  in  favour  of  a  combined 
unit,  to  be  called  a  field  ambulance,  for  which  the  follov^ing  advantages  are 
claimed  — 

1.  The  whole  field  ambulance  being  under  one  Commanding  Ofiicer,  the 
system  of  a  dual  control  in  the  brigade  field  units  is  abolished. 

2.  The  personnel  of  each  division  of  the  field  ambulance  (which  it  is 
proposed  should  be  called  the  tent  and  bearer  divisions)  can  be  utilised 
separately,  as  occasion  requires. 

3.  In  camp  the  bearers  would  be  employed  for  camp  work  generally — 
pitching  tents  and  assisting  the  nursing  section,  but  leaving  the  attendance 
on  patients  chiefly  to  the  latter, 

4.  Under  one   Commanding   Ofiicer  the  division  of  duties   would  be 
facilitated. 

5.  In  action  the  bearers  go  forward  with  the  ambulances  and  fulfil  the 
legitimate  functions  of  a  bearer  corps.  Under  the  present  system  it  often 
happens  that  the  jjersonnel  of  a  bearer  company  is  idle  while  that  of  the  field 
hospital  is  overworked  ;  yet  the  Commanding  Officer  of  the  latter  has  no 
power,  on  his  own  initiative,  of  employing  Officei's  and  men  of  the  bearer 
companies  in  the  work  of  the  hospital.  There  is  thus  an  obvious  advantage 
in  having  the  personnel  of  both  units  under  the  control  and  at  the  disposition 
of  one  Commanding  Ofiicer.  [Para.  695  of  the  "Regulations  A. M.S.,"  1900, 
deals  to  some  extent  with  this  point.] 

6.  The  term  field  ambulance  is  one  in  use  by  all  foreign  armies. 

7.  Although  the  equipment  of  a  hospital  is  subject  to  the  laws  of  war, 
an  ambulance  under  the  Geneva  Convention  retains  its  equipment  if 
captured.  • 

Major  Kearney,  R.A.M.C,  in  advocating  the  combination  of  the  two  Efficiency 
units,  says  :  "  The  Indian  Field  Hospital  in  South  Africa  may  be  taken  as  an  of  the 
ihustiation  of  the  efficient  working  of  a   combined  unit.     In  the  Natal  ^"'^if'^^ 
campaign  at  Talana,  Elandslaagte,  and  Rietfontein  all  the  field  work  was  jjoipital 
done  by  the  Indian  hospitals.    During  General  Buller's  advance  to  Lyden-  which  is  a 
burg,  the  2nd  and  3rd  Cavalry  Brigades,  and  the  7th  Infantry  Brigade  had  combined 
Indian  hospitals  acting  as  bearer  company  and  field  hospital,  and  in  every 
action  the  wounded  were  promptly  attended  to  and  no  difficulty  occurred." 

Major  Donegan,  who   commanded   an   Indian  Field  Hospital,  sa.ys  :  Extract 
"  It  can  be  divided  into  four  sections  at  a  moment's  notice,  and  under  Major 
me  the  Officers  commanded  their  sections  as  companies,  and   I  did  not  i^^oi-f  ^  ^ 
interfere.    One  Officer  acted  as  adjutant,  one  as  Sanitary  Officer  and  one  as  ^^"^^^  ' 
Transport  Officer.    At  Talana  I  left  one  section  in  camp  to  attend  to  the 
wounded  who  were  sent  back  early,  and  later  on  in  the  day  I  relieved  it 
with  a  section  from  the  field." 
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On  the  subject  of  amalgamation  Major  Faunce  says  :  "  As  an  Officer 
who  commanded  a  bearer  company  I  am  decided  on  the  point.  I  had 
practical  experience  of  working  as  one  unit  from  March  26th  to  May  18th, 
1900,  during  which  time  my  bearer  company  fulfilled  the  function  also  of  a 
field  hospital.  I  had,  however,  only  the  equipment  of  the  former,  supple- 
mented by  four  bell  tents.  I  was  therefore  deficient  in  shelter  for  sick  and 
wounded.  Notwithstanding  this  I  was  able  to  deal  Math  the  wounded  at 
two  important  engagements,  besides  minor  ones.  As  at  present  organised  in 
two  units,  and  the  Officer  of  each  independent  of  the  other,  it  is  almost 
impossible  to  work  together,  however  much  the  two  Officers  may  desire  to 
do  so.  One  Officer  alone  can  make  the  dispositions  for  succouring  and 
receiving  the  wounded." 

Having  read  a  great  deal  of  evidence  on  the  subject  the  Committee 
consider  it  extremely  desirable  that  the  combined  unit  system  should  be 
adopted,  not  of  course  to  tlie  exclusion  of  field  hospitals,  for  "  divisional "  use, 
but  as  forming  the  first  unit  in  the  field  for  collecting  and  succouring  the 
wounded.  The  Indian  Field  Hospital  beulg  in  their  opinion  a  verv 
satisfactory  and  efficient  unit,  it  is  thought  that  a  good  deal  could  be  copied 
from  it  with  advantage  in  field  units  of  the  Home  Establishment,  and  chiefly 
in  its  three  most  prominent  features,  viz.  : — 

{a)  In  its  combination  of  bearer  company  and  tentage  accommodation 

for  wounded. 
(5)  In  its  easy  divisibility  into  four  sections, 
(c)  In  the  allotment  of  a  far  larger  number  of  bearers. 

[Note.— There  is  a  very  decided  opinion  that  the  field  unit  of  the 
future  should  fulfil  both  the  functions  of  a  field  hospital  and  a  bearer 
company. 

This  opinion  is  based  on  the  proved  convenience  in  the  field  of  the  field 
unit  of  the  Indian  establishment,  which  combines  both  features. 

During  the  later  stages  of  the  war,  when  a  large  number  of  small 
columns  (strength  from  1,500  to  2,000  men)  were  employed  in  the  field,  the 
medical  arrangements  were  always  based  on  a  combined  unit,  and  the  result 
was  eminently  satisfactory.  This  stage  is,  of  course,  not  strictly  comparable 
with  the  conditions  obtaining  during  war  of  a  more  classical  type,  but  it 
affords  some  considerable  practical  experience  of  the  working  of  a  combined 
unit. 

Another  argument,  which  is  very  frequently  put  forward,  is  based  on  the 
want  of  proportion  between  the  work  of  the  personnel  of  a  field  hospital  and 
that  of  a  bearer  company,  for  whom,  except  during  or  immediately  after  an 
action,  no  definite  duties  are  assigned.  This  appears  to  be  a  very  strong 
point,  as  most  certainly  all  the  skilled  assistance  that  can  be  obtained  is 
absolutely  necessary  in  the  field  hospitals. 

As  to  the  personnel  of  this  combined  unit,  it  is  not  probable  that  there 
will  be  any  saving  in  the  actual  numbers.  Indeed,  the  experience  of  the 
earlier  part  of  the  campaign  points  to  the  necessity  of  an  increase  in  the 
personnel  of  the  units  of  the  field  army,  to  allow  for  casualties  and  for  convoy 
duty.] 

(3)  Name  and  Numbering  of  Field  Units, 

There  is  some  diversity  of  opinion  on  this  point,  but  most  Officers  seem 
fairly  agreed  that  the  proposed  "  Com.bined  Unit  "  should  be  named  simply  a 

Field  Ambulance. 


Title  of 

combined 

linit. 


The  reasons  advanced  in  favour  of  this  title  have  already  been  given  in 

this  KepOrt,  and  need  not  here  be  repeated. 

An  alternative  suggestion  has  been  made,  viz.,  to  call  the  Combined  Unit 
"  iVii-bulance  Company, and  that  any  further  description  should  follow  in 

ora..k.  ts  tn  US- 
No.  8  Ambulance  Company  (2nd  Cavalry  Brigade). 
No.  15  Ambulance  Company  (1st  Infantry  Division  1st  Brigade). 
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It  seems  a  mistake  to  give  any  field  medical  unit  a  brigade,  divisional,  or 
cavalry  title.  Such  terms  are  confusing,  and  have  little  meaning  when  the 
brigade  and  divisions,  both  infantry  and  cavalry,  break  up  and  disappear,  but 

the  "  Field  Ambulance  "  remahis  a  Royal  Army  Medical  Corps  unit.    It  has  Fieldambu- 

no  real  unity  with  the  brigade,  and  may  any  day  be  detached,  it  should  |f  j^^*^^ 

preserve,  therefore,  its  individuality.  unit. 

All  seem  to  concur  in  the  view  that  field  units  should  be  designated  by  Consecutive 

consecutive  numbers  from  1  upwards,*  e.g. — -  numbers 

for  field 

Field  Ambulance  No.  1,  &c.  units. 

Sections  whether  of  ambulance  units  or  field  hospitals  should  bear  the 
name  of  the  hospital  or  ambulance  of  which  they  form  a  part,  and  their  section 
numbers  as  well,  thus — 

Field  Ambulance  No.  1. 

Section  No.  2. 
Field  Hospital  No.  4. 


Section  No,  1. 

Some  Officers,  however,  are  in  favour  of  lettering  the  sections,  viz,, 
A,  B,  C,  D.    This  is  immaterial. 

The  attachment  of  a  field  ambulance  to  a  brigade  is  in  the  nature  of  an 
appointment,  for  example;  Order — "No.  16  Field  Ambulance  will  act  as 
Brigade  Field  Ambulance  to  No.  8  Brigade."  In  this  sense  only  there  is  a 
double  title.  For  instance,  when  a  Field  Company  R.E.  or  a  Company 
A.S.C.  is  attached  to  a  brigade  no  brigade  title  folloivs,  such  as  "7th  Field 
Company  R.E.,  1st  Brigade."  There  seems,  therefore,  no  reason  w^hy  it  should 
not  be  the  same  with  a  field  ambulance,  the  letters  R.A.M.C.  might  follow  in 
the  same  way  as  A.S.C.  and  R.E. 

Cavalry  Brigade  Units. — Some  Officers  are  in  favour  of  the  retention  of 
the  term  "  Cavalry,"  and  would  name  field  units  thus — 

No.    Infantry  Field  Ambulance. 
No.    Cavalry  Field  Ambulance. 

But,  for  reasons  already  given,  others  would  not,  and  would  prefer  to  call  a 
unit  working  with  mounted  troops  a 

Mounted  Field  Ambulance  (No.  1-2,  &c.),  '■^evm 

following  the  precedent  "  Mounted  Infantry,"  the  sections  being  indicated  as 
before  suggested.    A  mounted  field  ambulance  is  a  Royal  Army  Medical  Corps  ambulance, 
unit  that  can  be  attached  to  any  body  of  mounted  troops  (not  necessarily 
cavalry),  possibly  artillery,  mounted  infantry,  or  mounted  irregular  corps, 

A  further  suggestion  is  made,  instead  of  numbering  ambulance  units  for  Proposition 
cavalry  or  mounted  duties,  to  letter  them  to  letter 

^1  . 

B  >  Field  Ambulance. 

In  numbering  "  Field  Hospitals "  it  is  a  question  whether  they  should  Numbering 

bear  an  army  corps  number  if  there  is  a  specific  number  allowed  for  each  army  ^^^^ 

corps,  thus—  bospitals. 
No.  3  Field  Hospital,  3rd  Army  Corps. 

It  is  thought  that  field  hospitals  should  not  be  called  by  any  divisional 
titles,  but  should  be  simply  numbered  consecutively,  thus — 

No.  1  Field  Hospital  (attached  2nd  Division). 

In  the  French  Army  and  others  the  field  hospitals  are  numbered  and  Field 
marked  with  the  number  of  the  army  corps  to  which  they  belong.    They  are  hospitals 
utilised  wherever  the  Principal  Medical  Officer  considers  it  desirable.  acSrd^^^ 

The  Committee  recommend  the  adoption  of  this  principle  on  the  ground  toTrmy  ^ 
that  the  field  hospitals  should  bs  massed,  or  distributed,  not  according  to  corps, 
brigades  or  divisions,  but  in  that   position  where  there  is  the  greatest 
accumulation  of  wounded.    The  Committee  consider  there  should  be  great 
elasticity  in  such  matters* 

*  This  has  been  done. 


cavalry 
units. 
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(4)  The  Personnel  required  for  Field  Units. 

A.  The  division  of  their  work, 

B.  The  degree  of  training  necessary. 

C.  The  question  of  transport  for  the  whole  or  pa^rt  of  the  personnel. 

The  Committee  consider  that  the  personnel  of  field  units  should  be 
increased,  especially  in  the  combined  unit  (which  it  is  proposed  should  be 
called  a  "  field  ambulance  and  more  particulai-ly  in  the  number  of  bearers, 
which  hitherto  has  stood  at  32  per  bearer  company.  At  least  double  that 
number  are  required  to  aid  the  regimental  bearers  for  any  really  effective 
work  in  the  field.  Some  Ofiicers  with  experience,  derived  in  the  Natal 
campaign,  consider  the  number  should  be  increased  up  to  100  per  infantry 
brigade,  bearing  in  mind  the  large  numbers  of  volunteers  required  and 
employed  in  this  service  up  to  and  after  the  relief  of  Ladysmith,  and  v/hen 
the  extent  of  ground  covered  by  a  brigade  in  extended  order  is  considered, 
there  is  no  doubt  that  large  numbers  of  bearers  will  in  the  future  be  required 
to  collect  wounded  scattered  so  widely.  Ideas  differ  as  to  the  exact  numbers 
which  should  be  employed  in  field  units,  but  there  seems  to  be  a  general 
concurrence  of  opinion  that  it  is  neither  desirable  nor  necessary  for  the  highly- 
trained  R.A.M.C.  orderlies  to  be  employed  in  bearer  work,  unless  in  the 
proportion  of  one  per  stretcher  squad.  The  remaining  bearers  might  be 
volunteers  or  St.  John  Ambulance  men,  and  possibly  the  junior  orderlies 
R.A.M.C.  who  have  only  been  trained  in  "first  aid"  and  "stretcher  drill." 
The  num.ber  of  trained  orderlies  for  duty  in  field  hospitals  as  ward  orderlies 
might  with  advantage  be  increased,  so  as  to  allow  one  R.A.M.C.  man  for 
nursing  purposes  to  every  three  or  four  patients  ;  at  present  the  relative 
proportion  stands  lower  than  this  [see  Appendix  XV). 

For  the  cavalry  or  mounted  field  ambulance  the  personnel  need  not  be 
increased — in  fact,  might  be  reduced.  Light  ambulances  would  do  most  of 
the  carrying  work,  with  a  sufficient  number  of  bearers  to  collect  the  wounded 
and  place  them  in  the  ambulance  carts  (after  applying  first  field  dressing,  &c.). 
The  tent  division  would  not  need  many  orderlies  either,  as  it  would  only 
provide  a  temporary  accommodation  for  50  sick,  whose  transfer  to  other  units 
would  be  as  speedily  accomplished  as  possible.  Although  the  actual  numbers 
required  in  mounted  field  units  need  no  increase,  it  is  highly  probable  that 
a  larger  proportion  of  mounted  medical  units  will  in  the  future  be  required, 
to  correspond  with  the  general  increase  in  the  number  of  mounted  troops 
employed  in  the  field  (see  Appendix  XVI). 

The  Division  of  their  Worh. — The  personnel  will,  broadly,  be  divisible 
into  tv/o  sections,  the  nursing  and  the  hearer  sections  respectively.  The 
former  to  consist  of  the  senior  and  experienced  Royal  Army  Medical  Corps 
N.C.  Ofiicers  and  men  whose  duties  have  been  chiefly  confined  to  ward  work 
in  the  military  hospitals.  The  latter,  composed  largely  of  men  from  the 
Auxiliary  Services  and  junior  RoyaJ  Army  Medical  Corps  men,  must  be 
employed  in  bearer  and  camp  work  generally. 

[Note. — While  the  number  probably  must  remain  at  least  as  great  as  at 
present,  it  is  possible  that  the  class  of  man  employed  in  "  bearer  company  " 
work  might  be  altered  in  case  of  necessity  to  allow  of  the  employment  of  a 
less  highly  trained  orderly  for  these  duties,  reserving  the  more  highly  trained 
men  of  the  Royal  Army  Medical  Corps  for  hospital  (nursing)  duties  in  the 
field  hospitals,  where  female  nurses  cannot  go.  There  are  numerous  duties 
connected  with  the  working  of  field  hospital  viiich  could  very  well  be 
performed  by  these  less  highly  trained  men.  thus  freeing  the  nursing  orderly 
for  his  important  duties.  It  is  a  question  whether,  under  the  circumstances 
under  which  "  bearer  company  "  work  is  done,  there  is  any  opportunity  for  the 
special  training  of  a  soldier  nurse  to  show  itself  so  sufficiently  more  valuable 
than  that  of  the  less  highly  trained  man,  to  justify  his  employment  in  bearer 
company  work,  to  the  detriment  of  the  attendance  on  the  sick  and  wounded 
in  the  field  hospital. 

There  is  very  little  doubt  that  the  immiadiate  attendance  on  the  wounded 
in  the  actual  fighting  line  is  becoming  more  difiicult,  one  might  almost  say 
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Special 
training:. 


less  possible,  and,  on  the  other  hand,  the  small-bore  wound  which  is  at  all 
amenable  to  treatment  does  not  appear  to  suffer  by  being  left  for  a  time. 
It  appears  to  be  sufficient  that  the  bearer  company  man  should  be  well 
instructed  in  the  application  of  the  first  field  dressing,  and  ptobably  also  in 
the  arrest  of  hsemorrhage,  though  the  cases  in  which  this  is  important,  and  in 
which  aid  can  be  given,  do  not  appear  to  be  very  numerous.  For  these 
reasons  there  does  not  appear  to  be  any  professional  objection  to  the  employ- 
ment of  partially  trained  men  as  bearers. 

As  a  matter  of  history,  unti-ained  men  had  to  be  used  both  in  Natal  and 
Cape  Colony  in  the  earlier  stages,  and  their  employment,  in  the  first  instance 
a  matter  of  necessity,  was  fully  justified  by  results.] 

The  Degree  of  Training. — For  the  newly-enlisted  Royal  Army  Medical  Degree  of 
Corps  men  and  men  of  the  Auxiliary  Medical  Services,  instruction  should  ^^™ning. 
embrace  the  following  subjects  : — 

Stretcher  drill,  and  the 

Method  of  rendering  first  aid  to  the  sick  and  wounded. 

It  seems  advisable  to  train  the  N.C.  Officers  and  men  of  the  Royal  Army 
Medical  Corps  more  carefully  than  has  been  the  case  in  field  cookeiy  and 
sanitation,  especially  the  latter.  A  trained  N.C.  Officer  of  the  R,oyal  Army 
Medical  Corps  would  be  invaluable  in  camp  and  on  the  march  as  sanitary 
inspector,  to  report  to  the  Sanitaiy  Officer. 

Special  Training.- — -AH  N.C.  Officers  and  men  destined  to  serve  with 
mounted  units  should  learn  to  ride  and  go  through  a  modified  course  for 
"Mounted  Infantry,"  and  a  proportion  of  N.C.  Officers  and  men  selected  to 
serve  in  field  units  should  have  a  training  in  transport  duties,  and  be  attached 
for  classes  of  instruction  to  the  Army  Service  Corps  companies  at  headquarter 
stations,  and  receive  elementary  teaching  in  horse  management,  feeding, 
watering,  &c. 

The  above  course  might  be  followed  out  in  the  case  of  orderlies  of  Imperial 
Yeomanry  and  a  proportion  of  the  Auxiliary  Medical  Services  generally. 

It  would  be  a  practically  useful  thing  to  enlist  a  proportion  of  men  for 
the  Regular  and  Auxiliary  Medical  Services  who  in  civil  life  had  some  know- 
ledge as  tailors,  carpenters,  farriers,  saddlers,  v,^heelwrightB,  &c.  Such  men 
are  particularly  useful  in  field  units. 

The  Transport  of  the  whole  or  part  of  Personnel. — It  is  considered  that 
all  the  personnel  of  medical  units  serving  with  mounted  troops  should  either 
ride  or  be  carried  in  vehicles.  It  seems  hardly  feasible  to  do  the  same  with 
medical  units  serving  with  infantry,  and  scarcely  necessary,  but  a  proportion 
of  them  might  well  be  carried,  and  the  men  could  take  turns,  they  would 
then  arrive  in  camp  fairly  fresh  at  a  time  when  their  special  duties  commence. 
A  certain  number  of  N.C.  Officers  might  be  allowed  ponies  to  ride,  viz.,  the 
sergeant  cook,  compounder,  quartermaster-sergeant,  and  the  sergeant  detailed 
for  conservancy  duties  in  camp.  The  cooks  might  be  allowed  to  ride  on  the 
supply  cart,  and  a  few  stretcher  bearers  take  it  in  turn  (two  or  three  at  a 
time)  to  ride  in  the  ambulances,  provided  their  places  are  not  required  for 
sick.  Stretchers  should  always  be  carried  in  ambulances  and  carts  v\^hen  the 
troops  are  on  the  march.  Empty  general  service  wagons  can  occasionally  be 
lent  for  transport  of  the  personnel  of  medical  units,  and  when  practicable 
this  might  be  the  rule  {see  Appendix  XYI). 

So  far  as  riding  horses  for  Royal  Army  Medical  Corps  units  are  concerned, 
there  is  always  a  large  proportion  of  the  former  unfit  for  cavalry  purposes, 
especially  ponies,  which  would  do  quite  well  merely  to  carry  men. 

[Note. — As  regards  the  personnel,  there  is  little  doubt  that  at  least  a 
portion  of  tbem  should  be  mounted  or  caiiied  in  light  carts.  This  is 
particularly  necessary  with  a  mobile  force,  and  under  any  circumstances  it  is 
not  to  be  expected  that  men  who  have  been  marching  all  day  should  be  in 
the  best  condition  for  the  important  but  laborious  duty  of  attending  on 
the  sick.] 
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(5)  Work  of  Units  on  the  March  in  and  after  an  Action,     Worh  of  Cavalry 

Brigade  Units  considered. 

A. — General  Work  of  a  Field  Ambulance. 

If  it  be  considered  desirable  to  have  a  combined  unit  divisible  into 
sections,  as  the  Committee  think  it  is,  then  it  should  be  capable  of  acting — ■ 
(1)  as  a  whole  unit;  (2)  in  detachments  or  sections. 

Surgeon-General  Evatt,  C.B.,  speaking  of  the  necessity  of  a  unit  easily 
divisible  into  sections,  says  : — "  One  of  the  first  lessons  of  war  teaches  us  the 
necessity  and  need  of  a  unit  to  sub-divide  and  yet  be  efficient.  Note  the 
battery,  Royal  Artillery  with  its  clear  sub-division  into  three  gun  detach- 
ments. " 

Opinions  seem  on  the  whole  to  favour  the  sub-division  of  a  field 
ambulance  into  four  sections  (there  being  four  regiments  to  a  brigade  of 
infantry),  each  section  being  sulf-supporting,  having  its  recognised  personnel, 
equipment,  and  transport,  capable  at  any  moment  of  being  detached  for 
independent  action.  The  division  into  sections  should  not,  of  course,  pi^event 
the  unit  acting  or  being  used  in  its  entirety,  that  is  to  say,  the  whole  of  the 
bearer  division  performing  the  functions  of  a  bearer  company,  and  the  whole 
of  the  tent  division  acting  as  the  receiving  hospital  to  the  former. 

If  so,  when  a  section  is  detached  for  duty,  it  will  perform  on  a  smaller 
scale  the  functions  of  the  larger  unit. 

When  working  as  a  whole  unit  the  Commandina-  Officer  of  the  ambulance 
would  direct  the  movements  generally  of  both  divisions  and  make  his  own 
dispositions. 

If  no  immediate  fighting  is  expected,  and  the  ambulance  is  merely  on  the 
line  of  march,  thei^e  seems  no  reason  why  it  should  not  march  in  sections,  like 
companies  of  a  regiment  and  camp  in  the  same  way.  If  on  the  line  of  march 
the  numbers  of  sick  to  be  dealt  with  in  the  brigade  be  small,  as  they 
frequently  are  in  healthy  climates,  the  sections  might  take  it  in  turn  to  form 
a  small  receiving  hospital  for  the  night,  and  erect  a  few  tents,  leaving  the 
remaining  sections  packed  and  ready  for  marching  on  any  sudden  emergency. 
It  will  be  advantageous  too  tor  the  personnel  to  be  split  into  sections  for 
messing  purposes,  and  the  work  of  the  unit  decentralised  in  every  way. 

When  the  troops  are  simply  advancing,  without  any  expectation  of  an 
engagement,  the  field  ambulance  might  march  in  one  of  two  formations  : — 

First  Formation  for  Line  of  March. 

(1)  The  whole  of  the  bearer  company  or  bearer  division,  including 
ambulances,  water  carts,  and  technical  equipment  wagons,  should  be  in  the 
first  line  of  transport. 

(2)  The  tent  division,  with  general  service  wagons,  tents,  reserve  rations, 
blankets,  kits,  and  heavy  baggage  generally,  in  the  second  line  of  transport. 

The  first  line  of  medical  transport  immediately  in  rear  of  the  ammunition 
column,  the  second  line  of  medical  transport  in  advance  of  all  regimental, 
brigade,  and  divisional  baggage,  and  when  necessary  the  tent  division  should 
be  sent  into  the  first  line  of  transport. 

This  formation  would  be  used  also  when  an  action  might  be  expected. 


thus 


Second  Formation  for  Line  of  March. 
On  occasion  it  might  be  desirable  for  the  ambulance  to  move  in  sections 


follow  the  advance  guard  ;  the  main  body  in  rear  of  the 
;  and  one  section  with  the  rear  guard  of  the  force  to 


One  section  to 
ammunition  column 
which  it  belongs. 

[Note. — There  is  no  doubt  that  the  mobility  of  the  field  units  must  be 
increased,  probably  this  can  be  most  usefully  done  by  dividing  the  stores  into 

(i)  those  needed  for  the  immediate  treatment  of  the  sick  and  wounded,  and 

(ii)  those  necessary  for  their  accommodation.  That  is,  all  the  medical  and 
surgical  equipment,  with  some  medical  comforts  and  cooking  pots,  should  be 
load'^d  on  light  wagons  which  could  keep  up  with  the  column,  wbiile  the  tents 
and  baggage  generally  should  follow  on  behind  with  the  baggage  column,  or 
at  least  need  not  be  so  closely  in  touch  with  the  actual  column.^ 
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The  work  of  units  on  the  line  of  march,  will  chiefly  consist  in  attending  Work  of 
to  stragglers  suffering  from  minor  ailments,  and  providing  for  their  immediate  ^'^^ 
treatment ;  the  contents  of  the  surgical  haversacks  and  a  small  supply  of  °^  mai'ch. 
medical  comforts  will  generally  suffice  for  ordinary  requiremeiits.    It  will  be 
of  course  necessary  to  prevent  overcrowding  of  ambulances,  the  same  men 
should  not  be  carried  longer  than  necessary.    Some,  who  otherwise  are  capable 
of  marching,  may  only  need  their  arms  and  ammunition  cairied,  but  not  in 
the  ambulance  wagons.    Men  temporarily  sick,  footsore,  &c.,  but  likely  to 
be  fit  in  a  day  or  so,  should  be  brought  along  in  carts  and  wagons  ;  those  who 
are  palpably  unable  to  continue  in  the  fighting  line  must  be  sent  back  to 
hospitals  on  the  line  of  communication,  probably  in  empty  provision  wagons, 
or  to  the  line  or  rail ;  if  any  considerable  distance  has  to  be  covered  arrange- 
ments have  to  be  made  for  provisioning  them,  and  whenever  practicable 
medical  aid  should  be  sent  with  them. 

The  practice  of  attaching  a  light  ambulance  to  regiments  for  the  line  of 
march  is  a  useful  one,  and  is  adopted  in  some  armies.  [During  the  later 
stage  of  the  war  the  Medical  Officer  with  mounted  troops  had  light  vehicles 
at  his  disposal.] 

In  the  event  of  a  small  body  of  troops  being  detaclied  from  the  main 
force  for  any  special  purpose  a  section  of  the  field  ambulance  should  accom- 
pany it. 

During  an  Action. — The  bearer  division  should  move  in  immediate  rear  Work  of 
of  the  troops,  and  the  tent  division  be  moved  up  into  the  first  line  of  trans-  during- 
port,  the  first  line  of  medical  aid  being  as  at  present  carried  on  by  the 
Regimental  Medical  Officers  and  bearers. 

It  has  been  considered  by  some  military  surgeons,  as  a  matter  of  personal 
experience,  that  groups  of  four  bearers  are  sometimes  too  large  and  draw  fire, 
and  they  suggest  that  two  men  should  carry  a  light  stretcher,  and  a  third  a 
surgical  haversack  and  water-bottle ;  but  generally  speaking  four  bearers  are 
not  too  many,  especially  with  a  heavy  load  to  carry.  If  the  fire  is  severe 
it  will  generally  be  extremely  difficult,  if  not  impossible,  to  remove  wounded 
till  it  slackens,  but  from  time  to  time  it  may  be  possible  to  mark  down  men 
for  removal,  and  aw^ait  a  favourable  moment  for  conveying  them  to  some 
sheltered  spot.  It  is  pointed  out  too,  that  it  is  often  to  the  interest  of  the 
wounded  themselves  tliat  they  should  be  allowed  to  remain  for  some  time  on 
the  field,  their  immediate  wants  having  been  ministered  to.  It  has  frequently 
happened  during  the  late  war  that  stretcher  bearers  attracted  the  enemy's 
fire,  and  have  been  wounded  in  their  efforts  to  render  aid.  On  some  occasions 
the  patient  himself  has  been  hit  a  second  time  while  on  the  stretcher,  and  in 
some  instances  killed.  Major  Stonham,  C.M.G. ,  of  the  Imperial  Yeomanry 
Field  Hospital,  makes  the  following  pertinent  remarks  on  this  subject  :  "  No 
one  (he  says)  would  for  one  moment  wish  to  keep  the  surgeons  and  bearers 
from  the  field,  if  necessity  demanded  their  presence,  but  this  is  equally  to 
be  deprecated  if  non-essential,  for  it  is  not  only  useless  but  foolish  to  expose 
unarmed  men  to  a  fire  against  which  they  cannot  defend  themselves,  and 
which  may  seriously  reduce  the  ranks  of  those,  already  too  few  in  number, 
whose  object  it  is  to  succour  their  unfortunate  comrades."  And  again,  and 
this  is  a  point  of  supreme  importance,  he  says  :  "  There  is  no  doubt  that  in  certain 
cases  of  wound  of  the  abdomen  and  chest,  with  possible  internal  haemorrhage,  ^gg^,^j^],^ig 
immediate  movement  is  contrary  to  the  patient's  interests,  which  are  best  {,0  leave 
consulted  by  allowing  him  to  remain  undisturbed  for  some  hours."  wounded 

Under  modern  conditions  of  warfare  the  firino-  line  is  extended  over  a  nfdis- 
wide  front.    A  brip'ade  of  infantry,  in  attack  or  defence,  is  extended  over  a  .  °^ 

front  of  some  miles  ;  scattered  in  this  way  it  is  obvious  that  they  cannot 
be  adequately  served  by  the  "collecting  station,"  as  laid  down  in  Army 
Ilegulations,  and  it  has  been  found  necessary  to  diverge  to  some  extent  from 
the  scheme  proposed  for  rendermg  aid  to  wounded,  as  detailed  in  the 
Manual  for  the  Medical  Service,"  which,  as  a  matter  of  fact,  was  not  carried 
out  in  South  Africa. 

Major  Heuston,  C.M.G,,  lately  commanding  the  9th  Bearer  Company  in 
Natal,  writing  on  the  subject  of  the  bearer  company  "  collecting  station," 
says  :  "  During  the  whole  carnjDaign,  owing  to  the  mountainous  nature  of  the 
country,  it  was  found  useless,  and  in  fact  impossible,  to  make  use  of  a 
collecting  station  (as  defined  in  the  '  Manual'),  consequently  the  'dressing 
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station '  was  pushed  up  near  the  fighting  line  as  far  as  expedient,  and  the 
wounded  brought  there  direct.  In  some  instances,  notably  at  Pieter's  Hill, 
we  prepared  nourishment  for  the  wounded  in  a  sheltered  place  near  where 
they  passed  to  the  dressing  station.  This  was  necessary,  as  sometimes  they 
had  to  be  carried  over  two  miles  before  reaching  it.  In  very  few  cases  were 
the  ambulances  able  to  proceed  past  the  'dressing  station.'  " 

This  Officer  also  lays  great  stress  on  the  necessity  for  an  increase  in  the 
numbers  of  bearers,  and  says  :  "  From  experience  I  consider  that  a  minimum, 
of  100  bearers  should  be  attached  to  each  brigade,  excluding  those  employed 
as  wagon  orderlies,  at  the  dressing  station,  and  as  company  cooks." 

On  the  Natal  side,  the  deficiency  in  bearers  was  made  good  by  the 
employment  prior  to  the  relief  of  Ladysmith  of  the  Natal  Volunteer 
Ambulance  Brigade,  and  subsequently  by  the  Imperial  Bearer  Corps  ;  both 
rendered  admirable  service,  especially  at  Colenso  on  December  15th,  1899. 
"  Without  them  (writes  Major  Heuston)  we  should  have  been  utterly  at 
a  loss  ;  as  an  instance,  our  brigade  not  being  much  in  touch  with  the  enemy, 
we  assisted  in  removing  the  wounded  of  the  5th  (Irish)  Brigade,  and  on 
attempting  to  follow  the  brigade  over  the  Little  Tugela,  our  ambulances  were 
unable  to  proceed,  there  being  no  drift,  consequently  the  wounded  (about  500) 
had  to  be  carried  about  1^  miles  before  they  reached  wheeled  transport. 
Owing  to  the  presence  of  the  Natal  Volunteer  Ambulance  Brigade,  even 
with  this  obstacle  in  our  way,  all  the  wounded  were  removed  to  the  hospital 
from  that  part  of  the  field  before  7  p.m.,  but  without  their  assistance  this 
task  could  not  have  been  completed  before  the  next  morning  with  the  small 
number  of  men  at  our  disposal.  The  same  applies  to  Spion  Kop,  Vaal 
Krantz,  and  the  fighting  round  Pieter's  Hill,  although  at  the  latter  place 
we  made  use  of  trolleys  on  the  railway  line,  and  so  saved  a  great  deal  of 
labour." 

On  the  western  side  the  want  of  bearers  in  great  numbers  was  not  felt, 
chiefly  owing  to  the  nature  of  the  country  allowing  wheeled  transport  to  be 
more  extensively  used,  although  for  military  reasons  this  had  to  be  greatly 
reduced  on  the  advance  to  Bloemfontein.  During  the  fighting  on  this  side 
at  Paardeberg  and  Driefontein,  the  wounded  were  brought  direct  to  field 
hospitals  without  intervention  of  dressing  stations. 

[Note. — On  the  western  side  during  the  latter  part  of  the  campaign 
there  was  on  more  than  one  occasion  a  difference  of  opinion  between  the 
military  and  medical  authorities  as  to  the  strength  of  the  medical  unit  to 
accompany  the  small  columns  into  the  field.  For  military  reasons  it  was 
desirable  to  have  the  column  as  compact  as  possible,  and"  free  from  the 
non-combatant  element.  On  the  other  hand,  the  Medical  Officers  considered 
the  units  allotted  could  not  be  reduced  with  safety  and  so  declined  to  take 
the  responsibility.] 

The  Committee  consider  that  the  collecting  station,  with  its  personnel  of 
sergeant  and  bugler,  as  at  present  laid  down  in  Regulations,  does  not  serve 
any  useful  or  practical  purpose. 

The  following  appear  to  be  the  principal  points  at  which  during  an  action 
the  wounded  should  receive  attention  [see  also  Appendix  XIV)  : — 

(1)  With  the  battalion  under  fire,  wherever  possible. 

(2)  At  the  regimental  aid  stations,  v/hich  should  be  established  as  near 
the  fighting  line  as  is  consistent  with  safety,  but  where  neither  the  wounded 
nor  bearers  should  be  unnecessarily  exposed  to  fire. 

(3)  At  the  ambulance  station,  i.e.,  at  the  spot  v/here  the  ambulance 
rendezvous.  These  should  be  advanced  as  near  to  the  front  as  they  can  with 
reasonable  safety  be  taken,  so  as  to  relieve  the  bearers  of  their  burdens  as 
soon  as  possible ;  the  ambulances  should  constantly  ply  between  this  advanced 
position  and  the  dressing  station  in  the  rear. 

(4)  At  the  dressing  station,  This  should  be  established  at  some  place  of 
security  in  the  rear,  possibly  in  a  building,  otherwise  the  tent  division  of  the 
field  ambulance  should  be  brought  up,  the  whole  of  the  wounded  from  the 
brigade  collected  and  afforded  temporary  shelter,  and  all  absolutely  necessary 
operations  performed.  Experience  has  taught  us  that  over  a  widely  extended 
front  sections  of  bearers  must  spread  out  in  corresponding  fashion,  and  the 
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ambulances  must  scatter  in  the  same  way.  .The  latter  should  always  be  i]i 
charge  of  an  Officer  (preferably  with  some  mounted  men  of  the  Medical  Corps), 
they  should  be  kept  together  as  much  as  possible  on  the  journey  ii'om  the 
£eld  to  the  di'essing  station,  and  return  again  under  the  direction  of  an  Officer. 

'No  very  hard  and  fast  line  can  well  be  laid  down  as  to  the  respective  Work  o£ 
sphere  of  work  of  the  regimental  and  the  ambulance  bearers.    In  theory  the  regimental 
former  should  not  pass  in  rear  of  the  regimental  aid  stations,  and  here  the  fan'^g^™^^" 
work  of  hand-carrying  the  wounded  should  be  taken  up  by  the  ambulance  bearers, 
bearer ;  as  far  as  practicable  this  is  desii"able,  otherwise  the  regimental  bearers 
get  too  far  behind  the  advancing  troops.    It  is  sometimes,  however,  difficult 
to  prevent  the  regimental  bearers  from  straggling  to  the  rear.    Many  cases 
must  be  hand-carried  all  the  wa.y  to  the  dressiiig  station.    Men  gravely 
injured  in  abdomen,  chest,  or  head  should  not  be  jolted  in  an  ambulance,  or, 
at  any  rate,  must  be  taken  out  and  carried  over  rough  ground. 

It  is  not  till  an  action  draws  to  a  close  that  the  real  business  of  collecting  Collecting 
the  fallen  commences,  and  then  a  systematic  search  must  be  made  for  them  in  "pounded  afc 
all  directions,  especially  in  wooded  country.    It  is  a  good  thing  to  supply  of^]j,^^''^°^^ 
Officers  and  X.C  Officers  of  the  Medical  Corps  with  whistles  (recommended  fio-htino-. 
by  Surgeon-General  Evatt,  C.B.),  so  as  to  keep  in  touch  with  one  another  if 
night  has  come  on.    In  the  German  Army  it  seems  to  be  custoraar}-  to  use 
bugle  calls  for  this  purpose.    There  is  a  useful  rule  in  the  German  Army  that 
merits  attention,  namely,  that  slightly  wounded  men,  after  giving  up  their 
ammunition  (with  the  exception  of  a  few  rounds),  but  retaining  their  arms,  go 
to  the  rear  alone,  and  that  men  who  are  not  stretcher  bearers  onl}^  carry  back 
wounded  men  when  ordei'ed  to  do  so  by  an  Officer  ;  after  depositing  the 
wounded  they  immediately  return  to  the  fight. 

On  the  arrival  of  wounded,  during  and  after  an  engagement  at  the  Surgical 
field  hospital*  (which  is  the  best  dressing  station),  when  practicable,  they  treatment 
should  be  sorted  by  the  Medical  Officers  and  sent  into  the  operating  tent 
according  to  the  severity  of  their  wounds  ;  others  should  be  fed  and  stimulants 
administered. 

"Ideal  aseptic  surgery  cannot,'"  says  Major  Stonham,  "be  carried  out  in 
the  field, "  and  every  surgeon  with  practical  experience  will  concur  in  that 
opinion.  A  good  supply  of  boiled  and  filtered  water  is  necessary  for  the 
cleansing  of  wounds.  All  operations  that  are  imperative  should  be  performed, 
and  must  be  undertaken  at  the  tent  division  of  the  ambulance  or  field 
hospital,  but  certain  operations  can  be  usefully  deferred  until  the  patient 
reaches  a  stationary  field  hospital  or  the  base  hospital. 

[XoTE. — This  should  be  put  more  stronoly.  No  operation  should  be 
performed  in  the  field  ambidance  which  can,  with  due  regard  to  the  safety 
and  comfort  of  the  patient,  be  deferred  until  he  reaches  a  line  of  communi- 
cation hospital.  The  patient  shotilcl  be  placed  under  the  best  conditions 
possible  prior  to  operation  ;  this  can  only  be  ensured  in  stationary  hospitals. 
Further,  the  work  of  the  field  ambulance  is  too  important  to  permit  of  time 
being  taken  up  with  things  that  are  not  obligatory.] 

There  is  one  class  of  injury  that  demands  special  attention,  namely,  the  Treatment 
treatment  of  fractures  in  the  field.    On  this  subject  Major  Stonham  makes  fracture 
the   following   observations  :      The    immediate   treatment    of    compound  ^^sesonthe 
fractures  in  the  field  is  one  of  the  most  important  matters  which  can  occupy 
the  attention  of  the  surgeon.    Much  depends  on  the  initial  treatment,  for 
not  only  does  the  future  of  the  limb,  but  often  the  patient's  life,  depend  on 
its  efficacy.    When  transporting  patients  with  bad  fractures,  it  should  be 
the  practice  to  off-load  the  wagons  at  drifts  and  over  bad  ground,  and  have  the 
wounded  carried  on  stretchers.     There  is  no  form  of  apparatus — no  build  of 
wagon— which  can  altogether  do  away  with  the  pain,  and  possible  injury,  of 
transport.    Morphia  is  the  means  of  saving  much  pain^  but  the  damage  which 
is  occasioned  by  the  movement  of  the  shattered  limb  too  frequently  excites 
considerable  inflammation,  which  may  not  only  retard  union,  but  cause  still 
more  serious  trouble.    It  is  these  considerations  as  regards  the  transport  of 
badly  comminuted  fractures  which  sometimes  turn  the  scale  against  the  limb 

*  The  "  tent  division  "  of  the  field  ambulance. 
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when  the  advisabihty  of  an  attempt  to  save  it,  or  of  performing  primary- 
amputation,  has  to  be  considered,  and  hence  it  arises  that  amputation  is 
sometimes  performed  in  the  field  which  would  not  be  entertained  at  a 
stationary  hospital."  It  is  not  always  easy  to  decide  the  degree  of  a  man's 
fitness  to  be  transported,  and,  under  any  circumstances,  it  often  happens  that 
military  exigencies  have  first  to  be  considered,  and  it  may  be  an  absolute 
necessity  to  transport  for  long  distances  gravely  M'ounded  men  for  whom 
movement  is  specially  prejudicial.  If  possible,  this  should  be  avoided,  the 
field  ambulance  should  retain  the  wounded  and  take  care  of  them  till  all  are 
collected. 

Function  After  an  engagement  the  function  of  a  field  hospital  commences,  and 

h^rftal'^  they  should,  when  possible,  be  brought  up  and  distributed  at  those  places 
where  the  greatest  number  of  wounded  are  accumulated ;  this  seems  a 
better  plan  than  immediately  transporting  the  wounded  to  the  rear.  It 
often  happens,  however,  that  field  hospitals  are  pitched  during  an  engage- 
ment, and  in  this  case  it  will  be  possible  for  a  number  of  wounded  to  be 
conveyed  directly  to  it.  Field  hospitals  continue  and  complete  the  work  of 
the  ambulance  and  enable  the  latter  to  advance  or  retire  without  hindrance. 
It  is  a  great  advantage  when  practicable  for  the  wounded  to  be  sent  as  soon 
as  possible  to  a  "  stationary  "  fi^eld  hospital,  and  every  effort  should  be  made 
to  push  well -organised  stationary  hospitals  as  close  up  behind  the  troops  as 
possible.  These  might  be  called  "  evacuation  hospitals,"  and  one  should 
invariably  be  established  at  the  head  of  each  line  of  communication.  If 
sufficiently  near  the  front,  wounded  might  be  transported  to  them  direct,  and 
the  field  hospitals  of  the  army  corps  marching  with  the  troops  held  in  reserve 
till  this  plan  of  evacuating  is  no  longer  possible. 

From  the  evacuation  hospitals,  at  the  head  of  each  line  of  communication, 
sick  and  wounded  must  be  arranged  into  convoys  and  sent  by  road,  rail,  or 
water  towards  the  base. 

[Note, — The  phrase  "head  of  each  line  of  communication"  is  a  little 
indefinite.  These  evacuation  hospitals  should  be  pushed  up  as  close  as 
possible  behind  the  fighting  line  :  technically  no  doubt  they  are  on  the  lines 
of  communication,  but  they  should  be  so  placed  that  immediate  evacuation 
into  them  can  take  place.  If  this  is  done,  the  question  of  transport 
as  affecting  amputation  or  conservative  treatment  becomes  of  much  less 
importance,  and  it  is  for  this  reason  that  the  advancement  of  these  hospitals 
is  so  highly  desirable.] 
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The  Work  of  Cavalry  Brigade  Units. 

It  is  thought  that  each  squadron  of  cavalry  or  company  of  mounted 
infantry  should  be  accompanied  by  two  or  more  mounted  orderlies,  with  field 
haversacks  and  water-bottles,  and  that  each  cavalry  regiment  should  have 
two  light  wagons  or  tongas  as  part  of  their  regimental  medical  equipment. 

Each  of  these  light  vehicles  to  carry  : — 

2  Stretchers,  outside. 

4  Blankets  strapped  to  seats. 

1  Field  companion. 

1  Surgical  haversack. 
20  Field  dressings. 

2  Waterproof  sheets. 

Medical  comforts,  such  as  brandy,  bovril,  tea. 
Lantern,  candles,  kettle,  bucket,  and  a  small  axe. 

The  regimental  medical  officers  with  the  suggested  mounted  orderlies  and 
two  light  carts  per  regiment  would  form  the  first  line  of  aid  for  mounted  troops, 
and  would  be  especially  useful  with  small  detached  bodies  of  cavalry,  &c. 

The  second  line  of  medical  aid  should  be  formed  by  the  bearer  division  of 
the  "  mounted  field  ambulance  "  (Appendix  XVI).  Whether  in  action  or  on  the 
line  of  march  the  position  of  the  first  line  of  light  wheeled  transport  would  be 
the  same,  namely,  moving  in  immediate  rear  of  the  fighting  line.  The  light 
ambulance  carts,  if  attached  to  regiments,  might  be  ordered  out  on  the  flanks, 
and  those  of  the  field  ambulance  directed  to  follow  in  a  more  central  position, 
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but  the  position  of  all  wheeled  transport  sliould  be  at  the  disposition  and  and  in 
under  the  orders  of  the  Officer  commanding  tlie  mounted  ambulance.  action. 

"  The  heavier  ambulances  would  follow  further  in  the  rear,  advancing  as  Heavier 
close  to  the  scene  of  action  as  the  nature  of  the  ground  v\^ould  permit.  The 
light  carts  would  convey  the  wounded  to  the  ambulances  and  again  return  to  y^^^.^  ^^^gg 
the  fighting  line.    The  ambulances  would  transport  the  wounded  to  the  '  tent  the  latter 
division '  of  the  mounted  field  ambulance,  which  would  have  taken  up  a  f^ct  as 
position  still  further  to  the  rear."    The  above  suggestions  are  taken  from 
Lieut. -Colonel  Sawyer's  i"eport. 

The  casualties  of  mounted  troops  are  never  so  numerous  as  those  of 
infantry,  and  it  is  considered  that  tent  accommodation  for  about  50  sick  and 
wounded  (as  a  temporary  measure)  would  be  all  that  is  ordinarily  necessary. 

The  tent  division  of  the  ambulance  would  form,  when  necessary,  the 
collecting  and  dressing  station  in  any  big  cavalry  engagement,  and  act  as  a 
receiving  depot  for  the  sick  of  the  cavahy  brigade.    These,  however,  must  Sick  and 
be  transported  as  soon  as  possible  to  the  nearest  infantry  field  ambulance  or  wounded  of 
field  hospital,  or  to  the  line  of  communication,  if  feasible.    For  this  purpose  ^^^^^de 
the  heavier  ambulances  must  be  used  temporarily  to'convey  the  ^\  orst  cases,  unils  to  be 
the  less  serious  cases  being  sent  back  in  empty  supply  carts  adapted,  as  far  as  transported 
possible,  for  this  purpose.     Immediately  the  tent  division  has  evacuated  its  to^nearest 
sick  it  must  follow  up  the  bearer  division.  fieid\mt 

Lieut. -Colonel  Sawyer  mentions  that  :  "At  Middelburg  in  July,  1901, 
the  '  Special  Scouts,'  450  strong,  went  out  for  six  weeks  v/ith  a  medical  unit 
composed  of  Cape  carts  and  other  light  country  vehicles  di-awn  by  four 
mules  each.    All  the  personnel  were  either  mounted  or  carried,  and  these  pei" 
Cape  carts  went  practically  everywhere  with  the  scouts,  and  proved  a  great  ^'^^"^jg"! 
success."  £g](-l 

Lieut. -Colonel  Porter  writes  as  follows  on  the  subject  of  carriage  of  the  ambulance 
personnel  of  medical  field  units  on  active  service:  "In  a  field  ambulance 
attached  to  cavalry,  or,  indeed,  any  mounted  branch  of  the  service,  I  am 
strongly  of  opinion  that  all  the  personnel  should  be  carried,  some  on  wagons 
and  others  mounted  on  ponies.  These  mounted  men  are  extremely  useful 
with  mounted  troops  during  an  action  or  on  the  line  of  march.  Being  able  to 
keep  up  with  the  troops  they  are  able  to  render  medical  assistance  when 
required.  During  the  late  stages  of  the  South  African  War  a  considerable 
number  of  the  personnel  of  the  medical  field  units  were  mounted,  and  were 
often  sent  with  small  parties  during  reconnaissance  work  and  night  surjDrises. 
The  work  done  by  these  mounted  orderlies  was,  as  a  rule,  very  satisfactorily 
performed,  and  in  future  might  be  enlarged  upon.  Curing  the  later  stages  of 
the  South  African  War  provision  was  made  for  the  carriage  of  the  Royal 
Engineers  on  wagons,  which  seemed  to  work  very  satisfactorily.  Similar 
provision  should  be  made  for  a  certain  proportion  of  the  infantry  medical 
field  units." 

The  small  tent  division  of  the  mounted  ambulance  need  not  follow  too  Work  of 
closely  the  bearer  division ;    it   would  probably  march  with  the  reserve  ^^^^  divi- 
ammunition  column  and  supplies,  and  act  as  a  small  receiving  unit.    There  ^"^"[^^j 
seems  to  be  very  little  use  in  attachmg  a  field  hospital  to  any  body  of  mounted  field 
troops.    It  would  move  too  slowly  to  keep  in  touch  with  them.  artillery. 

In  the  future  it  seems  probable  that  medical  aid  for  mounted  troops  must 
consist  largely  of  light  ambulance  carts  and  mounted  orderlies  with  first  aid 
requisites,  a  minimum  amount  of  tent  equipage,  medical  and  surgical 
necessaries  and  medical  comforts  being  carried  as  a  reserve  for  certain 
occasions. 

(6)  Equipment. 

Ordnance,  Medical  and  Surgical ;  its  Improvement  by  Addition  oi^ 

Omission,  &c. 

The  ordnance  equipment  of  a  bearer  company  and  field  hospital,  as  laid 
down  in  Mobilization  Store  Table,  A.F.G.,  1098-41,  has  been  thoroughly  gone 
into,  and  many  suggestions  are  now  made  both  in  the  way  of  addition  and 
omission  {see  Appendices  V,  VI,  and  VII). 

1.  The  carriage  of  tents,  blankets,  and  reserve  rations  is  now  only 
provided  for  under  "  Special  Establishments."    The  Committee  propose  that 


102 


these  articles  should  be  considered  necessary  under  normal  conditions  "  (.see 
Appendix  IX). 

2.  It  is  suggested  and  recommended  that  a  re-arrangement  of  equipment 
be  made,  and  the  contents  of  the  panniers  arranged  with  more  regard  to  the 
uses  for  which  they  are  intended.  With  this  desirable  end  in  view,  alterations 
have  been  made  in  the  contents  of  various  panniers,  and  in  many  instances 
articles  have  been  added. 

3.  A  large  number  of  bed-pans,  urinals,  &c.-,  are  provided,  zinc  articles 
done  away  with  and  enamelled  substituted,  or  agate  ware  if  thought 
preferable. 

4.  Feeding  utensils,  viz..  soup  basins,  knives,  forks,  spoons,  are  now 
provided  for  each  patient. 

5.  The  entrenching  tools,  formerly  greatly  in  excess  of  ordinary  require- 
ments, have  been  reduced  in  number. 

6.  The  filter  F.H.P.  was  not  satisfactory.  It  is  recommended  that  the 
sterilising  chest  in  use  in  the  United  States  army  be  supplied  to  field  units. 
This  includes  a  "  Berkefeld  filter"  and  a  "Forbes  steriliser,"  Plenty  of 
candles  will  be  required  for  the  filter,  carefully  packed. 

7.  Additions  have  been  made  to  the  medical  comfort  pannier,  and  it 
has  been  recommended  also  that  each  ambulance  be  supplied  with  a  box  of 
medical  stores. 

8.  The  cooking  utensils  were  satisfactory,  but  it  is  thought  that  all  these 
things  be  packed  in  a  mess  chest,  so  that  the  cooks  will  have  all  their 
utensils  together  instead  of  scattered  in  different  panniers.  Extra  articles 
also  have  been  added. 

9.  The  stools  close  field  hospitals  were  not  satisfactory.  It  is  recom- 
mended that  the  '"Hubert"  pattern  commode  be  substituted,  as  used  in  the 
Canadian  field  hospital  and  highly  recommended  by  Lieut. -Colonel  Porter's 
Committee. 

10.  A  lighter  pattern  stretcher  is  recommended,  weighing  about  15  lbs. 

11.  The  lighting  arrangements  at  present  in  use  in  the  field  hospital  are 
bad.  Lamps  are  not  satisfactory.  An  acetylene  case,  as  used  in  the  United 
States  army,  is  here  recommended,  and  possibly  acetylene  hand  lanterns,  or 
marine  pattern  lamps  [see  Appendix  XII). 

12.  The  number  of  blankets  and  ground  sheets  has  been  materially 
increased,  and  a  good  supply  of  hospital  clothing  added.  This  is  considered 
very  essential. 

13.  It  is  proposed  that  blankets  and  clothing  supplied  for  use  of  infectious 
cases  (enteric,  dysenteric)  should  be  of  a  distinctive  colour,  and  that  when  no 
longer  required  should  be  destroyed. 

14.  Mosquito  netting  is  supplied  ;  it  is  useful  to  keep  flies  off  sick  and 
wounded,  and  to  cover  over  food. 

15.  Cases  for  mattresses  and  bolster,  to  fill  with  grass,  are  added. 

16.  A  lavatory  2^<^nnier,  containing  all  necessaries  for  washing  patients, 
viz.,  basins,  soap,  towels,  sponges,  &c.,  is  suggested. 

17.  Paper  spit-cups,  to  be  burnt  after  use  {vide  Equipment,  United 
States  Army). 

18.  Zinc  basins  are  heavy.    Enamelled  ones  are  supplied. 

19.  The  Hubert  pattern  tent  is  recommended,  {see  Appendix  XI).  It  is 
highly  spoken  of,  and  recommended  by  Lieut. -Colonel  Porter's  Committee  on 
the  Canadian  Field  Hospital.  These  tents  hold  10  patients  comfortably  on 
stretchers  ;  four  are  allowed  to  each  section,  also  a  few  bell  tents.  Some 
Ofiicers  recommend  a  different  assortment  of  tents  for  field  units  constantly 
moving — the  smaller  for  the  line  of  march,  and  the  larger  for  reception  of 
wounded,  &c.  This  is  a  matter  for  consideration ;  there  is  certainly  an 
advaniage  in  a  small  tent  quickly  and  easily  pitched  for  daily  use  on  the 
march.  Major  Stonham,  C.M.C,  speaks  very  highly  of  the  square  bell  tent, 
which  iioltls  four  patients  comfortably. 

Field  The  panniers  are  called  "  field  ambulance,"  and  are  numbered  eon- 

ambulance    gecutively,  the  contents  being  indicated  in  brackets,  thus — ■ 
panniers. 

Field  Ambulance  Pannier,  No.  6  (Medical  Comforts), 
Field  Ambulance  Panniers,  No.  7  (Clothing). 
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surgical 
haversack. 


It  is  a  good  thing  to  label  everything  very  distinctly,  and  each  pannier  Panniers  to 
might  well  bear  its  number  and  the  name  and  section  of  the  field  ambulance  If^belled. 
to  which  it  belongs,  thus — 

FAS  ^^^^^^^^^  ^- 
Section  3. 

Pioneer  Equi]jment. — No  special  allowance  has  been  made  under  this 
heading,  but  it  is  desirable  that  provision  should  be  made  for  conservancy 
work  in  camp. 

Blankets.- — A  proportion  of  these  should  be  of  a  distinctive  colour  (khaki  Blankets 
suggested),  and  used  only  for  enteric  or  dysenteric  patients  ;  they  should  be  ^^^^"^jffjjf 
destroyed  when  no  longer  used  by  infective  cases.  infectious 

Sleeping  Suits,  Shirts,  &c. — Some  of  these  should  also  be  distinctive  in  cases, 
colour,  used  only  for  infective  cases,  and  finally  destroyed ;  the  same  suggestion 
applies  to  bedding  used  for  enteric  fever  patients. 

It  may  be  possible  in  this  way  to  limit  infection  by  taking  precautions 
against  the  general  use  of  clothing,  blankets,  &c.,  provided  for  this  special 
purpose. 

General  Remarks. 

Surgical  Haversacks. — The  Committee  consider  the  surgical  haversack 
used  by  the  Imperial  Yeomanry  Field  Hospital  more  useful  than  our  own, 
although  more  bulky.  Major  Stonham,  C.M.G.,  considers  the  weight  could 
have  been  much  reduced  by  substituting  aluminium  for  the  tin  cases.  Each 
haversack  contained  the  following  articles  : — 

Triangular  sal-aiembroth  bandages  (nine).  Contents  o£ 

Roller  sal-alembroth  bandages  (six,  2^  inches  broad).    (More  bandages 

and  wider  are  desirable.) 
Double  cyanide  gauze  in  waterproof  bag. 
Double  cyanide  wool  and  salicylic  wool. 
Adhesive  plaster  (three  reels). 
Spatula  ;  Hagedorn's  needles  ;  dissecting  forceps. 
Clasjj  knife  ;  scissors  ;  probe  and  directors. 
Gooch's  splinting  (two  pieces,  each  1  foot  square). 
Esmarch's  tourniquets  (two)  ;  Sam  way's  tourniquets  (two). 
Medicine  case  :  sal  volatile  (2  ounces)  ;  carbolic  acid  (1  ounce). 
Hypodermic   morphia  solution  ;    boric  acid   powder  ;   double  cyanide 

powder. 

Hypodermic  syringe  and  tabloids  ;  safety  pins. 
Sterilised  silk  for  ligatures  ;  specification  tallies. 
Candles  and  wax  matches  in  box. 

Field  Medical  Companioii. — It  is  considered  that  this  article  is  some-  Congo  case 
what  out  of  date,  and  that  it  might  be  replaced  by  something  in  the  nature  I'^com- 
of  the    Congo  case  "    as  used  in  the  Ashanti  Expedition  of  189.5-6.    It  does 
not  seem  necessary  that  this  article  should  be  fitted  for  shoulder  carriage. 
The  contents  must  be  varied  according  to  circumstances,  and  the  nature  of  the 
country  in  which  military  operations  are  to  be  conducted. 

Field  Fracture  Box. — The  contents  of  the  fracture  box  used  by  the  Contents 
Imperial  Yeomanry  Field  Hospital  are  also  preferred  to  the  regulation  j^attern  ^^^^ 
omitting  the  extension  apparatus,  as  follows  : —  box^*^^^'^^ 

2  pairs  Cline's  splints.  6  empty  sand  bags  with  tapes. 
1  pair  Carr's  splints.  Anvil  and  hammer. 

1  Listens  splint  (jointed).  1  gross  copper  rivets. 

2  pieces  Gooch's  splinting.  1  box  tin  tacks. 
8  strips  of  pine  wood„  1  tenon  saw. 

8  sheets  perforated  zinc.  50  Sal-alembroth  bandages. 

2  sheets  pasteboard.  20  triangular  bandages. 
6  18 -inch  webbing  splint  straps.  12  plaster  bandages. 

3  27-lnch  6  lbs.  absorbent  gauze  and  wool. 

Instruments. — These  must  be  of  the  latest  surgical  (aseptic)  pattern.    In  a  Surgical 

paper  by  Mr.  Warren  Low,  F.R.C.S.,  M.S.  (London),  lately  attached  to  the  ^'^s*^™" 
_  ments. 

*  Some  of  these  were  used  during  the  later  months  of  the  campaign, 
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18th  Brigade  Field  Hospital,  South  African  Field  Force,  many  valuable 
suggestions  are  made.  He  cousiders  that  "  a  more  varied  collection  of 
instruments  might  be  kept  at  the  '  base  stores '  than  those  supplied,  in  order 
that  individual  Officers  could  requisition  for  any  particular  instrument  they 
required  :  this  principle  need  not  be  carried  very  far,  but  there  might  be  more 
elasticity  in  the  arrangements."  Mr.  Low  suggests  also  the  addition  to  the 
equipment  of  "  some  specially  sealed  tins,  each  containing  sufficient  sterilised 
gauze,  towels,  marine  sponges,  needles,  silk,  &c.,  for  one  abdominal  section" 
for  countries  where  there  might  be  opportunities  for  abdominal  work. 

[Note. — Mr.  Low's  suggested  improvement  was  actually  carried  out  in 
the  late  war,  and  from  the  very  beginning.  Medical  Officers  obtained  every 
form  of  instnmient  that  they  asked  for,  but,  of  course,  no  public  department 
can  supply  pattei-ns  of  instruments  which  differ  only  in  some  minor  detail 
from  those  already  in  the  possession  of  the  hospitals. 

A  cutler  is  a  necessity.  One  was  employed  in  the  late  war  in  looking 
after  the  instruments]. 

It  is  further  proposed  by  this  surgeon  that  amongst  the  N.C.  Officers  and 
orderlies  of  a  field  unit  there  should  be  at  least  one  meclianic  who  has  received 
training  in  the  repair  and  upkeep  of  surgical  instruments — this  seems  a  very 
valuable  suggestion.  "  Such  a  man  (he  adds)  as  I  have  described  is  invariably 
attached  to  the  operating  theatre  of  every  large  civilian  hospital  and  is 
usually  recruited  from  amongst  the  employes  of  some  large  firm  of  surgical 
instrument  makers."  The  addition  of  an  aspirator  and  an  apjDaratus  for 
saline  transfusion  is  recommended,  and  the  omission  of  the  curved  trochar  and 
cannula  for  puncture  of  the  bladder  through  the  rectum,  and  Petit's  tourniquet. 

There  should  be  in  addition  to  the  large  operating  case,  smaller  ones  for 
detached  units  in  the  field  (see  contents  of  "  Field  Operating  Case,  small," 
used  in  the  United  States  army). 

As  far  a3  the  medical  and  surgical  outfit  generally  is  concerned  the 
Committee  are  impressed  with  the  excellence  of  the  equipment  contained  in 
the  United  States  army  medical  and  surgical  chests — the  "steriliser  chest," 
and  also  the  contents  of  the  United  States  army  "  medical  and  surgical  chest" 
tor  issue  to  battalions  and  small  organisations  for  field  use.  They  consider 
that  the  equipment  for  issue  to  our  field  units  might  with  advantage  be 
modelled  on  these  lines  {see  "  Manual  for  the  Medical  Department,"  United 
States,  America,  1902). 

The  "supplementary  dressing  chest "  adopted  by  Colonel  Worthington, 
late  Officer  Commanding  10th  Canadian  Field  Hospital,  appears  to  contain  a 
variety  of  very  useful  surgical  appliances  (see  Appendix  XHI). 

Medicines. — Too  great  a  \^ariety  of  drugs  is  carried  in  the  field.  Medicines 
should  be,  as  far  as  possible,  in  tabloid  form,  and  the  quantity  supplied  must 
be  large.  Some  officers  think  that  one  kind  of  antiseptic  dressing  made  up  in 
small  packets,  and  carried  in  dust-proof  tin-lined  boxes  should  be  supplied  to 
field  units.    The  quantity  carried  should  be  greatly  increased. 

[NoTK. — One  dressing  only  would  be  economical  and  advantageous  if  it 
can  be  decided  what  this  is  to  be,  which  will  meet  the  requirements  of  all 
operators.] 

AniisejJtic  Powders. — Major  Stonham  says  he  chielly  relied  upon  cyanide 
of  zinc  and  mercury,  and  boracic  acid.  For  making  solutions  he  took  absolute 
phenol,  carbolic  acid  tabloids,  mercuric  chloride,  mercuric  biniodide,  and 
chloride  of  zinc.  This  officer  suggests  for  antiseptic  solutions,  instead  of 
enamelled  jugs  and  basins,  "  enamelled  iron  barrels  such  as  are  used  (but  of 
glass)  in  hospital  theatres,  with  supply  taps  and  tubing." 

Operating  aprons  are  required  for  the  surgeons.  Jaconet  aprons  for 
isolating  the  area  of  operations.  Attention  is  also  directed  to  the  fist  of 
additional  instvuments  carried  by  the  Yeomanry  Field  Hospital  to  be  found 
in  the  report  on  that  hospital  by  Major  Stonham. 

Mr-.  Warren  Low,  F.Ii.C.S.,  mentions  the  utility  of  cyanide  wool  and 
Qollodion  as  an  economical  and  excellent  method  of  dressing  wounds  mad^  by 
pmall  bore  bullets,  .  ' 
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The  proper  anaesthetic  for  tbe'tield  and  the  only  one  desirable  in  hot 
climates  is  chloroform. 

[Note. — The  following  are  the  points  most  generally  noted  by  Officers 
in  charge  of  field  medical  units  : — 

Light  Trestle  Beds  for  Field  Hospitals. — The  addition  of  a  small  number 
of  these  to  the  equipment  of  field  hospitals  is  recommended. 

Lamps  and  lanterns  are  all  condemned,  especially  the  operating  lamp. 

Operating  Table. — The  field  hospital  pattern  is  not  liked. 

Tents. — The  present  pattern  operating  tent  is  recommended  to  replace 
the  present  bell  tent,  which  is  not  suitable  for  sick. 

Blankets,  Hospital. — These  should  be  distinctly  marked  "  hospital,"  or 
be  of  a  distinctive  colour. 

Clothing  or  Pyjamas.  —  A  supply  should  form  part  of  the  equipment  of 
a  field  hospital. 

Additions  to  Equipment.^ — -The  most  generally  recommended  are  an  ear 
speculum,  an  ear  syringe,  and  a  full  supply  of  Liston's  long  splints.  More 
graduated  measures  are  asked  for. 

Modifications. — Feeding  cups,  urinals,  and  bed-pans  to  be  of  enamelled 
iron.  Tourniquet  (Petit's)  to  be  replaced  by  newer  pattern.  Tooth 
instruments  not  quite  satisfactory.  The  hypodermic  syringes  are  condemned 
chiefly  on  account  of  the  softness  of  the  needles.  The  present  system  of 
packing  the  canteens  is  considered  to  give  unnecessary  trouble.  Dressing 
trays  (zinc)  to  be  replaced  by  enamelled  iron. J 


(7)  I'ransport. 

It  is  only  possible  to  refer  in  somewhat  general  terms  to  the  question  of 
transport  for  field  units,  and  no  hard  and  fast  line  can  be  laid  down  either  as 
to  the  amount,  nature,  or  class. 

The  requirements  will  vary  according  to  the  local  conditions,  chiefly  the 
nature  of  the  country,  in  which  military  operations  are  taking  place. 

The  regulations  lay  down  a  scale  of  transport  for  : — 

A.  Normal  establishment. 

B.  Special  establishment. 

C.  A  scale  which  is  neither  normal  nor  special,  as  defined  in  A  and  B, 

Details  of  alterations  under  Scale  C  are  issued  at  the  time  by 
army  headquarters,  and  are  governed  by  military  requirements. 

Under  A.  Normal  Establishment.— No  provision  is  made  for  carriage  of 
tents  (other  than  the  "  operating  tent "),  nor  for  blankets  (except  those  for 
sick),  nor  for  reserve  rations  for  personnel. 

Under  B.  Special  Establishment. — Provision  is  made  for  these  things  by 
the  addition  of  G.S.  wagons.  Two  for  a  bearer  company,  three  for  a  field 
hospital,  and  for  the  latter  one  water  cart  and  one  forage  cart,  but  in  the  case 
of  the  bearer  company  a  deduction  of  one  forage  cart  is  made. 

I'ransport  for  a  Field  Ambulance.- — ^For  a  field  ambulance  divisible  into  Each 
sections  the  transport  of  each  section  should  be  complete  in  itself,  so  that  it  is  section  of  a 
ready  at  all  times  to  take  the  field  without  rearrangement.  ambulance 

The  technical  vehicles  of  each  section  should  be  : —  ^i^^^ 

(1)  Ambulances.  3 

(2)  Water  cart.  ^  '  ' 

(3)  Medical  equipment  wagon  or  wagons. 

{See  Appendices  VILl  and  IX.) 

It  is  considered  that  the  wagons  for  the  medical  and  surgical  equipment  Special 

should  be  specially  constructed  so  as  to  render  every  article  immediately  wagon  for 

accessible.    All  panniers  and  boxes  to  be  specially  numbered  with  the  field  I^-A.M.C. 

ambulance  number  and  the  section  thus —  i!!li"^°Lf 

eqnipinent. 

F.A.  5 
Sec.  4' 

(3959)  O 
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Certain  articles  of  camp  equipment  essential  for  the  treatment  of  the  sick  (as 
hospital  patients  when  the  hospital  becomes  stationary)  might  also  be  packed 
in  special  wagons,  which  should  be  considered  technical  vehicles. 

All  these  vehicles  should  bear  the  name  and  number  of  the  field 
ambulance  to  which  they  belong. 

All  other  equipment,  &c.,  should  be  carried  in  general  service  wagons, 
provided  by  the  Army  Service  Corps,  but  in  allotting  transport  for  field 
ambulance  units  and  field  hospitals,  a  special  allowance  should  be  made  for : — 

B.A.M.C.  kit  and  blankets. 
Beserve  rations  for  the  unit  and  personnel,  and  forage. 
Kits  of  men  reporting  sick. 

Arms  and  It  is  proposed  that  the  arms  and  ammunition  of  sick  and  wounded  shall 

ammuni-     jj^^  othei'wise  dealt  with  than  at  present. 
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Transport  wagons  convertible  into  ambulances. 

In  order  to  provide  for  a  reserve  of  ambulances,  the  Committee  make  the 
proposal  that  a  proportion  of  the  transport  wagons  for  field  hospital  equip- 
ment should  be  constructed  with  a  view  to  their  being  convertible  when 
unloaded  into  ambulances,  thus  affording  field  hospitals  a  transport  section 
for  convoy  work. 

The  transport  wagons  of  the  Canadian  Field  Hospital  were  considered 
too  light  for  the  double  purpose  for  which  they  were  designed,  but  this  is 
purely  a  matter  of  construction.  If  this  plan  were  adopted  the  wagons  would 
have  to  be  fitted  with  water  tanks  and  other  accessories. 

Personnel  of  Transport  for  Field  Units. 

Field  Amhulance  Units. — Each  section  would  require  one  N.C.  Officer, 
Army  Service  Corps,  or  conductor,  and  one  driver  to  each  vehicle. 

Field  Hospital. — One  Warrant  Officer,  Army  Service  Corps,  or  conductor, 
and  small  proportion  of  N.C.  Officers  and  men,  one  N.C.  Officer  to  each 
section,  and  one  driver  for  each  vehicle. 

The  following  regulations  should  be  observed  : — 

A.  Transport  not  to  be  reappropriated  excejDt  by  order  of  the  General 

Officer  Commanding. 

B.  All  transport  drivers  and  conductors  to  be  under  the  absolute  control 

of  the  Officer  commanding  the  unit. 

C.  Transport  for  the  field  ambulance  to  be  in  the  first  line,  and  not  be 

mixed  up  in  the  rear  with  brigade  baggage,  &c.    [See  page  96). 

D.  The  field  hospital  need  not  be  in  the  first  line  of  transport,  being  a 

slowly  moving  unit  and  only  brought  into  use  under  special 
conditions. 

E.  In  cavalry  units  the  light  ambulances  and  equipment  cart  should 

follow  and  keep  in  touch  with  the  regiments  or  squadrons,  and 
should  precede  all  vehicles  that  do  not  come  into  the  fighting  line. 

F.  The  heavy  section  should  move  with  the  ammunition  column  ahead 

of  all  baggage  and  supplies. 

Field  Ambulance  Units  with  Infantry. 

It  might  be  advantageous  for  these  units  to  march  in  first  and  second 
lines. 

First  Line. — Ambulances, 
Water  cart. 
Technical  wagons. 

Second  Line. — Ahead  of  all  baggage  and  supplies. 

General  service  wagons,  carrying  tents,  kits,  baggage, 
reserve  rations,  and  forage. 

The  technical  vehicles  Boyal  Army  Medical  Corps  might  be  stored 
together  by  the  Ordnance  Department.  All  should  be  marked  with  the  red 
cross. 


{To  face  p. 


Cape  Cart,  with  Hood,  used  as  Light  Ambulance. 


Arrival  of  Convoy  in  Bullock  Wagons.    No.  18  General  Hospital. 
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Tlxft  question  whether  drivers  for  medical  transport  should  be  provided  R.A.Af.C. 
by  specially  enlisted  men  in  tlie  lloyal  Army  Medical  Corps  or  from  the  ^^^^'^j^"'^ 
Auxiliarj'-  Medical  Services  so  as  to  free  the  Ai'uiy  Service  Corps  from  these  ti..i,^!.p(-,i.fc 
duties  must  be  considered.  " 

Transport  Animals. — The  ambulance  wagons,  v^ater  carts,  and  teclmical 
wagons  (Royal  Army  Medical  Corps)  should  be  permanently  horsed,  and  the 
draught  animals  (horses  or  mules)  for  them  inalienable.  The  G.S.  wagons 
should  remain  on  permanent  charge,  to  he.  horsed  as  required. 

At  present  all  transport  for  medical  vmits  is  provided  b}^  the  Army 
Service  Corps,  also  transport  for  the  food  supply  of  sick  and  wounded.  The 
question  of  the  formation  of  medical  service  transport  companies  to  carry  on 
these  duties  is  one  for  consideration.  The  custom  of  using  Army  Service 
Corps  transport  one  day  for  munitions  of  war,  and  another  for  medical 
supplies,  has  not  hitherto  been  dealt  with  undei-  the  Geneva  Convention.  It 
is  impossible  to  say  if  a  scheme  for  separate  transport  is  desirable  until  it  is 
ascertained  whether  medical  transport  companies  would  be  protected  under 
the  Convention  in  the  same  way  as  an  ambulance. 

In  this  connection.  Colonel  Furse  writes :  "  Transport  is  intimately 
connected  with  the  medical  department  of  an  army,  for  the  removal  of  the 
wounded  from  the  battlefield,  the  necessary  dispersion  of  the  sick,  and  the 
provisions  of  medicaments  and  appliances,  on  which  rest  the  saving  of  human 
lives,  depend  on  transport  entirely.  It  will  be  urged  against  a  separate 
transport  that  the  medical  pressure  for  transport  is  occasional,  where  as  with 
supplies  it  is  constant,  hence,  endowing  the  medical  department  with  special 
transport  must  be  detrimental  to  the  economical  working  of  the  general 
transport  of  the  army,  yet  the  importance  of  a  separate  transpiort  for  this 
department  cannot  he  u?iderrafed.  The  description  of  transport  needed  is 
special,  and  as  the  time  for  sick .  convoys  to  move  depends  on  certain 
considerations  which  only  Medical  Officers  can  estimate  correctly,  it  is 
difficult  to  foretell  wheii  a  pressure  may  arise ;  who  is  to  guarantee  when 
the  necessity  appears  that  the  Commissariat  Officers,  who  are  interested 
parties  in  the  transport,  may  not  consider  the  needs  of  their  own  service  far 
to  outweigh  those  of  the  medical  department,  thus  giving  rise  to  a  difficulty 
which  could  not  occur  were  a  distinct  transport  affected  to  this  department." 

Surgeon-General  Sir  T.  GaJlwey,  on  the  other  hand,  says  :  "I  am  not  in 
favour  of  any  policy  which  by  the  provision  of  separate  transport,  &c.,  tends 
to  relieve  General  Officers  Commanding  of  the  responsibility  for  their  medical 
arrangement,  which  is  as  essential  to  their  permanent  success  as  supplies  and 
ammunition." 

Fa,cJc  Transport. — The  question  of  pack  transport  has  not  been  considered, 
but  it  may  be  remarked  that  mules  are  most  suitable  for  sick  transport  as  pack 
animals,  when  specially  trained ;  they  are  preferable  to  horses,  being  smaller, 
more  sure-footed,  and  having  a  shorter  step,  and  are  less  restive.  They  would 
only  be  employed  in  mountainous  countries.  Pack  transport  should  never  be 
used  when  there  is  any  other  kind  of  transport  available. 

In  addition  to  wheeled   transport  it  has  been  suggested  that  field  Pack  mules 
ambulance  units  should  have  a  certain  number  of  pack  mules  with  sets  of  carnage 
pack  saddlery  to  be  used  with  the  bearer  detachment  for  carrying  water,  and  the^field  ^"^ 
possibly  other  things,  as  near  the  wounded  as  possible  in  positions  where  water 
carts  could  not  go.    This  plan  is  adopted  in  Indian  field  hospitals.    In  these 
units  eight  pack  mules  are  obligatory,  whatever  the  other  transport  may  be. 

(a)  Description  of  Ambulances  required  and  recommended. 

It  is  obvious  that  no  one  type  of  ambulance  will  meet  the  varied  require- 
ments of  active  service,  any  more  than  one  class  of  field  gun  will  suffice  for  all 
jjurposes. 

_  There  is  no  doubt  that  the  ambulance  wagons  lately  in  use  in  South 
Africa  were,  as  the  Iloyal  Commission  considered,  extremely  heavy,  required 
a  large  number  of  mules  to  draw  them,  and,  generally  speaking,  were  jolty  and 
uncomfortable. 

Ambulance  ^yagons,  however,  are  still  undergoing  a  process  of  evolution,  Ambulance 
and  it  is  impossible  to  determine  without  f Idl  trial  what  sort  of  vehicles  are  wagons  still 
best  adapted  for  general  service,  and  what  for  special  service.  undergoing 

,  ,  ■'■  a  process  of 
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Type  of 
ambulance 
recom- 
mended foi' 
genei'al 
service. 


Improve- 
ments 
considered 
desirable. 


Type  of 
ambulance 
recom- 
mended for 
■work  with 
mounted 
corps. 


Ambulance 
fitted  ■with 
detachable 
metal  tanki 


Fo7'  general  service  and  ordinary  road  work  at  home  and  on  field  service, 
the  ambulance  used  by  the  bearer  company  of  the  Imperial  Yeomanry  was, 
for  its  class,  probably  the  best  in  South  Africa,  and  the  Committee  feel  that 
they  are  justified  in  strongly  recommending  an  ambulance  built  on  these  lines 
for  general  use.  A  full  description  of  this  wagon  will  be  foimd  in  the  report 
on  the  Imperial  Yeomanry  Bearer  Company  and  Field  Hospital,  by  Major 
Stonham,  C.M.G.  This  ambulance  carried  four  lying  down  cases  and  two 
sitting,  two  lying  and  eight  sitting,  or  14  sitting,  that  is  to  say,  they  accom- 
modated twice  as  many  lying  down  cases  as  the  regulation  pattern.  Good  as 
these  wagons  were  it  was  considered  that  they  could  be  still  further 
improved  upon,  as  the  outcome  of  experience,  in  the  following  particulars  {see 
Appendix  XVII)  :— 

1.  The  carriage  of  the  ambulance  was  42  inches  from  the  ground,  and  this 
over  rough  ground  caused  much  lateral  movement ;  it  was  thought,  therefore, 
that  the  distance  should  be  reduced — this  necessitates  a  smaller  wheel  or  a 
bent  axle,  the  latter  is  preferable,  small  wheels  get  easily  bogged  in  soft 
ground. 

2.  The  inside  beam  was  only  48  inches,  divided  by  a  centre  board,  this 
should  be  increased  by  8  or  9  inches,  and  it  is  thought  that  this  alteration 
will  not  only  give  more  room  but  diminish  jolting. 

3.  The  centre  board  should  be  made  movable,  so  as  to  give  more  room 
for  men's  legs  when  sitting. 

4.  Arm  slings  should  be  fitted  to  the  centre  board  and  to  the  side  of  the 
wagon  for  men  on  the  lower  stretchers.  For  those  on  the  top  stretchers  a  bed 
pulley  should  be  fixed  to  the  hoop  stave  in  front  and  behind.  The  patient 
can,  therefore,  alter  his  position  or  steady  himself  when  the  wagon  is  going 
over  rough  ground. 

.5.  Ambulances  should  be  half  or  full  locked,  instead  of  quarter  locked. 
G.  Position  of  water  tanks  to  be  in  the  rear,  and  not  behind  the  fore- 
carriage,  where  in  turning  they  are  liable  to  injury. 

7.  Seats  to  double  upwards,  so  as  to  be  out  of  the  way  of  the  lower 
stretchers. 

8.  A  curtain  to  be  suspended  from  the  top  staves  running  fore  and  aft 
the  wagon,  so  as  to  screen  men  on  one  side  from  those  on  the  other.  Major 
Stonham  says  :  "  We  make  this  suggestion  because  on  more  than  one  occasion 
the  death  of  a  patient  while  on  the  ma.rch  caused  great  distress  to  his  opposite 
neighbour." 

9.  The  side  supports  for  the  top  stretchers  were  not  strong  enough,  and 
it  is  suggested  they  should  be  fixed  by  three  stays  instead  of  one. 

10.  All  stretchers  should  be  placed  on  supports  connected  with  strong 
spiral  springs. 

Tke  light  ambulance  should,  in  the  opinion  of  the  Committee,  be  of  a 
pattern  similar  to  that  used  by  the  Canadian  Field  Hospital  in  South 
Africa,  but  a  little  longer  in  the  body,  and  with  stronger  wheels.  These 
can,  if  necessary,  carry  four  lying-down  cases.  This  wagon  weighs  9  cwt., 
against  which  those  of  regulation  pattern  weigh  18^  cwt.  or  more  {see 
Appendix  XVIII). 

The  drawbacks  to  this  wagon  are — 

(1)  There  is  no  seating  arrangement. 

(2)  When  four  lying-down  cases  are  being  carried,  there  is  no  room  for 

their  kits. 

It  was,  however,  the  opinion  of  a  Board  of  Officers  reporting  on  this 
wagon  that  one  constructed  upon  similar  principles,  with  wheels  of  a  modified 
artillery  pattern,  with  iron  hub,  and  spokes  closer  together,  would  be  suitable 
for  general  service  work,  but  they  should  carry  four  lying-down  cases  and  two 
sitting,  with  spare  room  for  kits. 

[Note. — These  wagons  appeared  to  be  too  high  for  comfort.] 

One  great  improvement  on  the  English  pattern  is  a  small  metal  tank, 
holding  9  gallons  of  water,  fitting  under  the  floor  at  the  tail  end  of  the  wagon. 
This  tank  can  easily  be  removed  in  toto,  the  contents  boiled,  and  tank  replaced, 
thus  ensuring  a  sujDply  of  sterile  water  for  the  day's  march, 
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Lieut. -Colonel  Worthington's  opinion  on  these  wagons  has  already  been 
quoted. 

The  Australian  contingent  were  also  supplied  with  excellent  wagons, 
well  equipped  and  well  horsed. 

The  Committee,  therefore,  recommend  for  heavy  ivork  an  ambulance 
after  the  pattern  of  the — • 

Imperial  Yeomanry  ivagon,  suitable  for  work  with  infantry  units. 
The  Canadian  amhulance,  or  a  modification  of  it,  for  light  ivorh,  chiefly 
with  cavalry. 

There  are,  however,  a  considerable  number  of  Officers  who  strongly 
favour  the  introduction  of  light  two-wheeled  ambulances  for  duty  with 
mounted  units,  working  in  conjunction  with  wagons  of  a  heavier  variety. 
The  two- wheeled  ambulance  wagon  to  be  constructed  to  carry  two  lying-down 
cases  or  one  lying-down  and  three  sitting  (drawn  by  a  pair  of  horses,  ponies, 
or  mules).  Some  Officers,  but  not  a  great  number,  recommend  the  Indian 
tonga,  but  suggest  that  it  should  be  slightly  longer  and  broader  than  the 
present  pattern— 48  inches  wide,  so  as  to  take  two  stretchers. 

Of  course,  two-wheeled  ambulances  are  largely  employed  by  foreign 
armies,  but  the  balance  of  evidence  appears  to  the  Committee  to  be  in  favour 
of  a  light  four-wheeled  ambulance,  rather  than  a  two-wheeled  one.  Again, 
in  whatever  foreign  country  our  army  may  be  operating,  the  cart  or  wagon 
indigenous  to  the  locality  will  generally  have  to  be  extensively  used  for  sick 
transport,  in  the  same  way  that  the  ox  wagons  of  the  Transvaal  and  Orange 
River  Colony  were  utiHsed  in  South  Africa.  In  the  French  and  other 
continental  armies,  the  large  forage  wagons  are  fitted  with  improvised 
apparatus  for  conveyance  of  patients,  and  various  methods  for  carrying 
wounded  in  country  wagons  are  described.  It  is  possible  that  something 
in  this  way  might  be  done  with  our  G.S.  wagons,  but  they  are  not  invariably 
used  on  active  service,  and  it  is  understood  that  they  are  of  different 
patterns.  The  ambulances,  whether  of  the  heavy  or  light  variety,  should 
carry — 

A.  A  detachable  water  tank. 

B.  An  ambulance  box  of  hospital  stores. 

C.  An  ambulance  box  of  surgical  dressings. 

The  contents  of  B  and  C  to  be  carried  in  a  metal  box,  packed  in 
rectangular  water  boiler,  with  lid,  enclosed  in  iron  firegrate,  carried  under 
the  body  of  the  ambulance. 

The  contents  of  ambulance  box  of  hospital  stores  might  be — 

Arrowroot. 

Beef,  soluble,  liquid  or  extract. 


Canadian 
field 

ambulance. 
Ambu- 
lances of 
Australian 
contingent. 


Two- 
wheeled 
ambu- 
lances. 


G.S. 
wagons 
convertible 
into  ambu- 
lances. 


Brandy. 
Matches. 
Sugar. 
Chocolate. 


Condensed  milk  (unsweetened). 
Malted  milk. 
Salt. 
Tea. 

Can  opener. 


Ambulance 
box  of 
hospital 
stores. 

See  Ambu- 
lance in  the 
U.S.  Army. 


Contents  of  ambulance  box  of  surgical  dressings — 


Antiseptic  dressings. 
Bandages,  plaster  of  Paris. 
Bandages,  roll,  sterilised  gauze. 
Chloroform. 
First  aid  packets. 
Plaster,  adhesive. 


And  in  addition — 


Stretchers,  light  Canadian  pat- 
tern. 

Lamps,  ambulance,  two. 
Lanterns,  extra  (one  white,  one 

red),  carried  under  seat. 
Lantern,  extra  wicks. 
Oil,  mineral,  carried  under  seat. 


Gauze  iodoform  (sterilised  in 

packets). 
Gauze,  plain,  sterilised. 
Morphinas  sulphas. 
Hypodermic  tablets. 
Pins,  safety. 


Wrench,  monkey. 
Hatchet. 
Curry-comb. 
Horse-brush. 
Bucket,  galvanised-iron. 


Axle  grease. 


Ambulance 
box  of 
surgical 
dressings. 

See  Ambu- 
lance in  the 
U.S.  Army. 


110 


Trial  of 

well-coii- 

sfcructed 

1.W0- 

•wlieeled 

ambulances 

z'ecom- 

mendecl. 

Tongas  for 

detached 

dnty. 


The  introduction  of  acetylene  lamps  for  ambulances  is  desirable. 

It  is  thouglit  also  that  thigh  splints  (jDlain  wooden)  could  be  strapped 
to  the  roof,  and  a  shalloiu  locker  constructed  with  door  opening  Out  to  the 
air,  to  hold  a  bed-pan  (Agate  ware),  often  much  needed  while  conveying 
patients  seriously  ill,  also  a  urinal  and  disinfecting  soloids. 

With  regard  to  the  two- wheeled  tonga,  or  ambulance  for  two  lying — • 
or  one  lying  and  three  sitting — -the  Committee  recommend  a  trial  of  vehicles 
constructed  on  these  lines,  with  a  view  to  their  adaptability  for  work  with 
cavalry  or  other  mounted  units.  The  great  difficulty  seems  to  get  them  to 
balance  well. 

An  Officer  with  Indian  experience  suggests  that  tongas  should  be 
extensively  used  with  cavalry,  and  equipped,  for  detached  duty,  with  hlanhets 
and  vjaterproof  sheets,  a  kettle,  and  a  few  cooking  pots.  There  is  a  sugges- 
tion, too,  that  the  riding  horses  with  a  mounted  field  ambulance  should  wear 
breast  harness  (light  pattern)  so  that  they  could  be  hooked  on  in  front 
when  an  ambulance  had  to  go  up  hill  or  over  heavy  ground  (spare  traces 
being  carried).    The  suggestion  seems  a  practical  one. 

So  far  as  transport  animals  for  ambulance  work  are  concerned,  mules  were 
invariably  preferred  in  South  Africa  ;  but  it  does  not  follow  that  they  would 
be  elsewhere,  and  it  is  probable  that,  generally  speaking,  horses  would  be 
preferable  for  field  units  working  with  mounted  troops. 

With  four-horsed  ambulances  with  cavalry,  the  question  arises  whether 
any  advantage  would  be  derived  if,  instead  of  having  drivers,  they  were 
postillion  ed. 

[Note. — As  to  ambulances^  there  is  an  absolute  necessity  for  some  form 
of  light,  rapidly-moving  vehicle  in  addition  to  the  more  commodious  but 
heavier  Avagon>  The  proportion  of  these  lighter  vehicles  would  depend  on 
the  mobility  of  the  force  to  which  the  unit  was,  attached,  a  cavalry  division, 
for  instance,  would  require  a  larger  proportion  than  an  infantry  division. 

While  it  is  recognised  that  it  is  not  possible  to  design  an  ambulance 
wagon  which  will  be  most  suitable  under  all  conditions,  there  is  a  consensus 
of  opinion  that  Mark  V  ambulance  has  done  remarkably  well,  more  parti- 
cularly as  regards  strength  and  the  small  amount  of  repair  necessary.  The 
two  chief  faults  which  are  pointed  out  are  (1)  the  weakness  of  the  fore- 
carriage,  and  (2)  the  fact  that  it  carries  only  two  patients  lying  down.  It 
does  not  appear  to  be  more  uncomfortable  than  any  of  the  other  patterns 
which  were  used. 

During  the  war  Mark  V  ambulance  was  altered  to  carry  four  men  lying 
down.    This  was  done  on  several  plans,  and  they  all  worked  very  well.] 


Increased 
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(8)  Stretchers. 

The  present  regulation  stretcher  is  far  too  heavy,  weighing  34  lbs.  They 
are,  however,  strong,  and  make  good  beds,  but  the  traverses  are  said  to  cause 
annoyance  to  the  sick. 

The  stretcher  most  in  favour  is  one  of  American  pattern,  used  in  the 
Canadian  Field  Hospital.  It  weighs  only  15  lbs.,  with  iron  stirrups  instead 
of  wheels,  and  lighter  poles.  With  certain  modifications  it  is  highly 
recommended. 

Every  ambulance  should  carry  four  stretchers,  but  if  tongas  or  very  light 
ambulances  are  constructed,  they  would  only  carry  two. 

It  is  considered  that  the  number  carried  for  use  of  the  brigade  should  be 
very  materially  increased. 

In  addition  to  those  actually  carried  by  the  ambulance  units  and  regi- 
mental bearers,  at  least  50  (light  pattern)  should  be  kept  in  reserve,  and 
carried  in  wagons  under  the  temporary  charge  of  the  Army  Service  Corps 
transport,  or  with  the  reserve  ammunition  column,  to  be  at  the  disposal  of  the 
Principal  Medical  Officer  of  the  division. 

This  reserve  supply  of  stretchers  would  be  used  to  augment  those  of  the 
field  ambulance,  and  provide  for  a  large  number  of  sick  and  wounded  who 
would  otherwise  have  to  lie  on  the  ground  in  the  ambulance  tents,  or,  in  the 
event  of  a  severe  engagement  attended  with  heavy  losses,  these  reserve 
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stretchers  could  be  used  by  disengaged  troops  to  assist  in  the  removal  of  the 
wounded  from  the  field  at  the  conclusion  of  the  action.  In  the  German  army 
it  is  the  duty  of  every  body  of  troops  without  special  orders  to  search  the 
battlefield  and  its  vicinity  for  wounded  men. 

In  field  hospitals,  if  camp  beds  are  not  carried,  provision  should  be  made  ^^^^^  ^^-^^^j^ 
for  at  least  50  per  cent,  of  cases  to  be  supplied  with  stretchers,  and  if  possible  st°Xhcrs 
a  larger  number.    These  will  have  to  be  carried  in  separate  wagons,  and  extra  required 

transport  provided  for  this  purpose.  foi"  large 

■'■  percentage 

of  patients. 

The  number  of  stretchers  used  in  the  field  on  the  Natal  side  was  j^^^^^^^, 
enormous.    Surgeon-General  Sir  T.  Gallwey,  K.C.M.G.,  says  it  was  absolutely  stretchers 
necessary,  owing  to  the  nature  of  the  country,  to  have  bearer  ambulances,  used  on 
wheeled  ambulances  were  impracticable,  the  bearer  companies  {i.e.,  the  ambu-  Natal  side, 
lances)  could  not  at  times  get  within  four  miles  of  the  army,  and  he  adds  :  Importance 
"  Besides  it  is  a  very  important  thing  to  carry  the  men.  ...  It  is  certainly  ^^^.^^^^^  f^^, 
the  best  means  of  carrying  badly  wounded  cases."  badly'' 

The  stretchers  used  were  a  good  deal  lighter  than  the  regulation  ones,  wounded 
and  were  of  different  patterns.    Sir  Thomas  Gallwey  considered  the  old  army 
pattern  unnecessarily  clumsy. 

Great  demands  were  made  by  this  Officer  on  the  Ordnance  Department 
for  stretchers.  As  many  as  500  were  ordered  at  one  time.  "  I  cannot,"  he 
said,  "  have  too  many,  1  want  them  in  all  the  hospitals,  and  particularly  in 
the  field."  It  should  not  be  necessary,  for  instance,  for  men  with  fractured 
legs  to  be  taken  off  stretchers  on  arrival  at  a  field  hospital,  but  this  might 
have  to  be  done  unless  there  was  an  ample  supply.  To  give  a  further  idea  of 
the  number  of  stretchers,  which  under  certain  circumstances  might  be  required, 
it  maybe  mentioned  that  prior  to  the  relief  of  Ladysmith,  no  less  than  1,400  of 
the  Natal  Volunteer  Ambulance  Corps  assisted  the  bearer  companies  in  hand- 
carrying  the  wounded,  and  800  Indian  coolies. 

In  cavalry  brigade  units  spare  stretchers  should  be  carried  with  the  heavy 
transjDort  reserve  ammunition  or  supply  columns. 

WJieeled  Stretchers. — In  some  Continental  armies  wheeled  stretchers 
folding  flat  for  packing  are  used  in  the  field.  In  the  French  army  16  can  be 
taken  to  the  front  in  one  regulation  transport  wagon  [chariot  etc  pare). 

The  general  opinion  of  British  Medical  Officers  is,  however,  that  they  are  Wheeled 
not  useful  for  field  work,  but  that  they  might  be  used  with  advantage  in  stretchers 
general  hospitals  nnd  in  hospitals  on  the  line  of  communication  in  transporting  ten^raf 
men  from  the  trains  to  the  hospital.    It  is  a  great  economy  to  have  wheeled  hospitals, 
carriage  and  relieves  the  orderlies.     They  should  be  provided  with  hoods.  &c. 
They  were  a  good  deal  used  for  these  purposes  on  the  Natal  side,  and  about 
20  were  allowed  for  a  general  hospital.    Their  use  for  purposes  above  mentioned 
is  strongly  recommended, 

A  few  Officers,  however,  suggest  a  few  wheeled  stretchers  for  the  field 
ambulances  ;  made  so  that  the  wheels  would  fold  on  the  axle  to  permit  them 
being  carried  flat,  as  mentioned  above. 


Description  of  the  American  Pattern  Stretcher  used  by  the  Canadian  Field 
Hospital.  (Taken  from.  Lieut. -Colonel  Porter's  Report  on  Canadian  Field 
Hospital). 

This  stretcher  is  made  of  much  lighter  wood  than  our  own — 

Length  of  poles,  7  feet  8  inches. 

Length  of  canvas,  6  feet. 

Width,  21  inches. 

Weight,  16  lbs. 

Length  of  handles,  10  inches. 

Shape  of  handle  :  with  no  special  grip. 

In  lieu  of  vvheels  this  stretcher  is  fitted  with  four  galvanised  iron  stirrups 
4|  inches  in  diameter,  which  run  along  the  floor  of  the  ambulance  like  wheels. 
The  great  advantage  of  this  stretcher  is  its  weight,  which  is  half  that  of 
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the  one  in  use  with  the  British  Army.    The  stirrup,  too,  is  less  hkely  to 
break  than  the  wheel  and  is  quite  as  useful. 
The  weak  points  about  it  are — 

(1)  The  handle  has  no  grip. 

(2)  The  "  traverses  "  are  too  weak,  and  so  allow  the  poles  to  approximate 

themselves  when  a  patient  is  on  them.  If  these  points  were 
remedied  the  Committee  are  of  opinion  that  it  would  be  an 
improvement  to  the  pattern  now  in  use,  and  would  be  well  adapted 
to  carrying  work  in  the  field. 

[Note. — -Stretchers. — The  existing  pattern  is  universally  condemned  on 
account  of  its  weight,  otherwise  it  has  done  well.  The  number  available 
with  a  brigade  is  reported  as  insufficient,  after  taking  convoy  work,  and  the 
use  of  stretchers  as  beds  for  serious  cases  in  the  field  hospitals,  into  con- 
sideration.] 

(9)  Field  Cooling. 

The  sergeant  cook  is  specially  trained  in  order  to  instruct  mien  of  the 
Royal  Army  Medical  Corps  in  this  most  essential  part  of  their  duty. 

It  is  considered  very  desirable  that  all  soldiers  should  be  systematically 
taught  how  to  cook  their  rations  in  the  field,  especially  men  of  Army  Medical 
Service  and  the  Auxiliary  Medical  Services. 

In  field  hospitals  soldiers'  rations  are  supplemented  by  whatever  medical 
comforts  are  available  ;  as  a  matter  of  practice  men  reporting  sick  rarely,  if 
ever,  bring  their  rations  with  them  ;  they  generally  come  sick  from  the  line 
of  march,  or  from  outpost  duty,  and  have  no  opportunity  of  bringing  their 
rations. 

A  considerable  number  of  men  reporting  sick  in  the  field  are  suffering 
from  general  nervous  exhaustion,  consequent  on  hard  and  continual  marching, 
frequent  outpost  duty,  want  of  sleep,  and  constant  anxiet}^,  with  insufficient 
and  badly-cooked  food — with  rest  and  a  more  stimulating  diet  they  quickly 
recover  and  rejoin  the  ranks. 

Slightly-wounded  cases  coming  to  the  field  hospitals  who  do  not  need 
chloroform  should  be  fed  ;  men  coming  from  the  firing  line  are  generally  more 
or  less  exhausted,  hence  the  necessity  for  beef  tea,  stimulants,  &c.,  which 
must  be  prepared  the  moment  a  dressing  station  is  established — the  latter  is 
frequently  merged  into  the  field  hospital. 


In  standing  camp,  small  oil  stoves  are  recommended  for  preparing  small 
quantities  of  fluid  food  for  patients.  The  plan  adopted  in  the  United  States 
army  of  having  a  field  range  outfitted  to  meet  the  requirements  of  so  many 
patients  is  a  good  one.  The  cooking  utensils  are  packed  in  this  range,  and 
are  supplemented  by  the  contents  of  a  "  mess  chest  "  outfitted  for  the  require- 
ments of  a  similar  number — ranges  for  25 — 100  patients  are  used. 

Field  Kitchens. — Speaking  generally,  the  elaborate  plan  for  field  kitchens 
mentioned  in  the  Royal  Army  Medical  Corps  Manual  is  not  carried  out  on 
service,  nor  is  it  required  (except  perhaps  at  home  for  purposes  of 
instruction). 

On  the  march,  with  brief  halting  periods,  all  that  was  done  was  to  place 
the  camp  kettles  in  a  circle  round  a  wood  fire,  or  in  such  a  position  as  to  catch 
the  draught  from  whichever  way  the  wind  was  blowing  ;  cooking  bars  in  the 
experience  of  most,  were  rarely  used.  The  18th  Brigade  Field  Hospital  left 
them  behind  at  Modder  River  prior  to  the  advance  on  Bloemfontein,  and 
never  felt  the  want  of  them ;  they  have  the  disadvantage,  too,  of  weighing  a 
good  deal. 

In  standing  camps  the  stove  was  used  in  addition  to  the  camp  kettles, 
and  proved  most  useful. 

As  a  matter  of  practical  experience  the  large  camp  kettles  were  found 
very  unsuitable  for  preparing  food  for  men  really  sick,  being  far  too  large,  the 
number  of  small  saucepans  provided  was  insufficient — nor  could  they  be  used 
very  well  with  an  or4inary  camp  fire — but  were  most  useful  when  there  was 
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time  to  utilise  the  stove.    In  the  proposed  "  mess  chest "  for  field  units  a 
nest  of  small  cooking  utensils  is  included. 

The  Committee  attach  great  importance  to  the  careful  instruction  of  Importance 
company  cooks  and  soldiers  generally  in  camp  cooking,  and  .consider  that  a 
good  deal  of  bowel  irritation  is  caused  by  half  cooked  or  badly  cooked  rations  p°°ions  on 
on  service.    It  seemed,  in  many  instances,  to  be  the  rule  that  whatever  ti  nie  service, 
rations  were  issued,  they  w^ere  always  supposed  to  be  ready  to  eat  at  a  given 
hour,  irrespective  of  the  proper  allowance  of  time  for  the  actual  cooking.  In 
standing  camps  there  is  no  necessity  for  this. 


Extract  from  Report  on  Field  Medical  Units,  South  African  War,  by  Major  J.  Extract. 

Kearney,  R.A.M.C. 

Field  Cooking. — With  properly  trained  cooks  and  supplies  of  good 
quality,  all  that  will  be  necessary  to  ensure  good  cooking  is  a  certain  amount 
of  supervision  on  the  part  of  the  Officer  Commanding  or  the  Quartermaster. 
If  fresh  meat  is  issued  it  should,  if  possible,  be  kept  for  some  time,  according 
to  the  season,  before  being  cooked.  As  a  rule  on  service  the  animals  are 
killed  in  the  afternoon  or  evening  when  the  troops  arrive  in  camp,  and  the 
meat  cooked  directly  afterwards,  the  result  being  that  it  is  quite  tough  and 
hard. 

The  baking  of  bread  is  a  very  important  matter  in  the  field.  Men  get 
tired  of  biscuits,  and  their  teeth  are  very  often  injured  by  them,  so  that  flour 
should  be  issued  frequently,  and  field  ovens  constructed  for  the  baking  of 
bread.  In  the  irregular  corps  in  South  Africa  a  large  number  of  men  baked 
their  own  bread  during  a  halt  or  when  an  opportunity  occurred.  During  the 
latter  part  of  the  war  some  of  the  Regulars  learned  to  do  the  same,  and  flour 
was  issued  occasionally  in  some  columns. 

It  would  be  a  great  advantage  if  a  portable  cooking  apparatus  on  wheels 
could  be  issued  to  each  unit  or  company  (medical  and  other),  so  that  soup,  &c., 
could  be  prepared  while  on  the  march,  and  be  ready  for  the  men  wdien  they 
get  into  camp.  This  system  is,  I  believe,  carried  out  in  some  of  the  Continental 
armies. 

An  issue  of  covered  enamelled  iron  buckets  to  field  hospitals  is  much 
required  for  carrying  milk,  beef  tea,  &c,,  to  the  patients. 

(10)  Reception  and  Storage  of  Arms  and  Accoutrements. 

The  Committee  consider  that  the  custody  of  arms  a.nd  ammunition  by 
field  units  is  extremely  undesirable.  The  following  suggestions  have  been 
made  : — "  That  all  arms  and  ammunition  of  men  admitted  to  a  field  hospital 
might  be  handed  ovei  to  a  brigade  quartermaster  with  rolls  of  men  and  corps 
to  whom  the  arms,  &c.,  belong,  so  that  in  the  event  of  a  man  being  returned 
to  duty  in  a  few  days  he  could  obtain  his  arms,  &c.,  from  this  oflicer."  The 
brigade  quartermaster  might  be  attached  to  the  ammunition  column,  and 
charged  with  these  special  duties.  It  is  considered  necessary,  however,  that 
the  arms,  &c.,  of  wounded  should  in  the  first  place  be  brought  from  the  field 
by  the  stretcher  bearers,  except  in  the  case  of  men  slightly  injured  who  are 
able  to  carry  their  own,  but  that  on  arrival  at  the  field  ambulance  or  field 
hospital  all  arms  and  ammunition  should  be  immediately  handed  over  to  a 
combatant  unit. 

Lieut. -Colonel  Sawyer  makes  the  following  observations  with  which  the  Arms,  &c., 

Committee  entirely  concur  : — "  The  arms,  ammunition,  and  accoutrements  of  ^  ^®  ^ 

the  sick  and  wounded  have  proved  a  source  of  great  inconvenience  to  field  „  ^  +^  „ 
■].,.  .  c  ,  o  over  to  a 

medical  units  during  the  recent  campaign.    The  arms  deteriorate  irom  not  representa- 
beiiig  looked  after,  and  much  of  the  ammunition  gets  lost.    Recommended  tive  of  the 
that  either  they  be  returned  to  the  units  to  which  the  patients  belong,  or  that  gg'^^-gg^^ 
a  representative  of  the  ordnance  with  the  necessary  transport  accompany  each 
brigade  or  column,  and  that  the  arms,  &c.,  of  the  sick  be  received  by  him. 
All  consignments  of  ordnance  stores  from  the  base  could  also  be  received  and 
distributed  by  him  to  the  various  units  in  the  field.    A  field  medical  unit  has 
neither  the  means  for  the.  carriage  nor  for  the  safe  custody  of  arms  and 
accoutrements." 

(3959)  P 
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If,  notwithstanding  these  objections,  it  were  ruled  that  it  was  the  duty 
of  field  units  to  take  charge  of  arms,  &c.,  of  the  wounded  and  fallen,  then 
extra  transport  must  be  provided. 

[Note. — Some  remarks  have  been  made  on  this  subject  in  the  section 
dealing  with  the  lines  of  communication.  The  question  really  is  one  of  arms 
only  ;  there  is  never  any  difficulty  in  getting  rid  of  ammunition,  as  any 
unit  will  take  an  expendible  supply.  If  every  man  that  went  sick  was  lost 
to  the  field  force  it  would  be  a  much  simpler  question.  But  the  man  who 
is  able  to  return  must  do  so  as  quickly  as  possible,  and  must  return  armed. 
The  suggestions  made  hardly  seem  to  meet  the  difficulty,  and  apparently  the 
hospitals  must  continue  to  receive  the  arms  of  patients  admitted.] 

(11)  Reception  and  Custody  of  Valuables . 

It  is  considered  that  when  possible  all  valuables  should  be  handed  over 
to  the  field  paymasters  ;  Officei'S  commanding  field  medical  units  should  not 
be  made  i^esponsible  for  their  safe  custody,  except  to  a  limited  and  unavoid- 
able extent.  In  cases  where  it  is  necessary  for  the  Officer  of  a  medical  unit 
to  take  charge  of  such  things  as  money  and  valuables,  a  small  field  safe 
might  be  issued  for  the  purpose.  On  the  transfer  to  the  base,  the  valuables 
and  money  should  be  sent  with  the  patient,  in  a  sealed  packet  with  the 
signature  of  the  Officer  commanding  field  unit  written  across  it,  and  handed 
over  to  the  Principal  Medical  Officer  of  the  Base  Hospital,  who  will  return 
it  to  the  man  on  his  discharge  or  departure  for  England  ;  if  the  man  be 
unable  to  look  after  his  valuables,  the  packet  couJd  be  opened  in  his 
presence,  any  money  paid  into  the  local  paymaster,  and  valuables  sent  by 
post  to  Netley  for  delivery  to  the  man  on  his  arrival,  or  in  case  of  death  to 
next  of  kin. 

Anotlier  suggestion  is  that  money  belonging  to  patients  in  field  units 
too  ill  to  look  after  it  themselves,  could  be  paid  to  the  Supply  Officer  of  the 
colunin,  who  would  give  credit  to  the  man's  regiment  or  corps  for  the  amount 
received,  with  particulars  in  his  imprest  account,  the  man  being  given  a 
receipt  and  informed  how  his  money  had  been  dealt  with.  In  the  case 
of  Officers,  money  or  valuables  should  be,  when  necessnxy  only,  handed  over 
to  a  brother  Officer  or  his  Commanding  Officer.  Both  Officers  and  men  when 
able  should  take  care  of  their  own  property.  It  seems  desirable  that  neither 
Officers  nor  men  should  take  anything  valuable  with  them  into  the  field,  and 
that  there  might  be  some  ruling  on  this  subject. 

[Note  1.— By  South  African  Army  Order  No.  2  of  5.3.02,  the  Medical 
Officer  in  charge  was  relieved  from  the  custody  of  sums  of  money  over  £5. 
These  might  be  : — 

{a)  Paid  over  to  the  man's  unit  for  his  credit. 

(b)  „  „       sub-accountant   Royal   Army  Medical   Corps  for 

disbursement. 

(c)  ,,       nearest  field  or  other  paymaster. 

This  system  worked  well  for  the  short  time  it  was  in  use.] 

[Note  2. — Many  of  the  men,  especially  of  the  Imperial  Yeomanry  and 
Colonial  forces,  carried  large  sums  of  money  on  them,  besides  valuable 
watches  and  other  trinkets.  It  is  not  fair  to  the  Officer  Commanding^  to 
make  him  responsible  for  sums  which  may  easily  (and  did)  amount  to  several 
hundred  pounds.  In  many  cases  the  patients  retained  their  money  and 
valuables,  but  here  again  they  were  exposing  many  of  those  with  whom 
they  come  in  contact  to  a  temptation  which  should  not  have  existed. 
Stringent  orders  should  be  issued  with  regard  to  this  practice.] 


(12)  Clerical  Work  and  Returns. 

Clerical  It  is  considered  that  the  clerical  work  of  field  units  should  be  reduced 

rediKjed  to        ^  minimum,  and  that  the  present  number  of  Army  Books  and  Forms 
a  minimum,  supplied  to  field  hospitals  and  bearer  companies  should  be  very  largely 
reduced. 
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The  Committee  recommend  that  the  following  be  eliminated  : —  Army 

Forms 

A.B.  156. — Casualty  Book,  hi  its  present  form.    A  book  about  the  size  recom- 

oi  A.B.  136  bemg  substituted.  mended  f or 

A. B.  291.— Register  of  Animals.    MS.  if  required.  -  tion '''''' 

A.F.  A  9. — Proceedings  of  Regimental  Court  Martial.   MS.  if  required.  ' 

A.F.  A  10.— Extract  of  Court  Martial.    To  be  completed  by  O.C.  Base 
Details. 

A.F.  A  12.— Court  Martial  Sheet.     To  be  completed  by  O.C.  Base 
Details. 

A.F.  A  45. — Pro3eedings  of  Medical  Board.    Report  in  MS.  if  required. 
A.F.  B  74,  A.S.C— State  of  Det'j,chment.    MS.  Report  to  O.C  ,  A.S.C., 
when  required. 

A.F.  B  76,  A.S.C— Return  of  Casualties.    MS.  Report  to  O.C,  A.S.C, 
when  required. 

A.F.  B  83.— Horses  Purchased,  &c.     MS.  Return  to  Officer  in  Charge  of 

Remounts,  as  required. 
A.F.  B  116.— Apphcation  for  Court  Martial. 

A.F.  B  121.— Defaulter  Sheet,  Company.     To  be  kept  by  O.C.  Base 
Details. 

A.F.  B  135. — Disembarkation  Returns.     Obtained  from  Disembai'king 
Officer. 

A.F.  B  141. — Embarkation  Returns.  Obtained  from  Disembarking  Officer. 
A.F.  B  144. — Numbers  for  Embarkation.    Obtained  from  Disembarking 
Officer. 

A.F.  B  183.— Detailed  Information,  Mental  Disease.    Report  in  MS.  if, 

and  when,  required. 
A.F.  B  243.— Will  Form  No.  1.    MS.  if  required. 
A.F.  B  244.— Will  Form  No.  2.    MS.  if  required 

A.F.  B  296. — Character  and  Particulars  of  Service  of  Prisoner.     MS.  if 
required. 

A.F.  B  2069.  -Crime  and  Offence  Report.    MS.  if  required. 
A.F.  C  355.^ — Form  to  accompany  Form  of  Commitment    Co  Prison. 
MS.  if  required. 

A.F.  C  385. — Order  for  Commitment  to  Prison,    MS.  if  required. 
A.F.  C.  388. — Order  for  Commitment  to  Prison  by  Commanding  Officer. 
MS.  if  required. 

A.F.  C  389. — Order  for  Discharge  of  Prisoner.    MS.  if  required. 
A.F.  C  396. — Order  for  Temporary  Detention,  Prison  or  Lock-up.    MS.  if 
required. 

A.F.  F  736. — Hospital  Diet  Account.    This  was  not  required  during  the 
late  Avar. 

A.F.  I  1230.— Report  of  i*)eficient  Medical  Stores.    MS.  if  required. 
A.F.  O  1625.— Statement   of   Effects,  Non-Eflfective  Soldier.     MS.  if 
required. 

(A  "Specimen  Book,"  containing  one  each  of  the  forms  to  be  rendered 
in  MS.,  should  be  supplied.) 

The  information  is  found  in  A.F.  F  735,  which  can  be  referred  to  if  Remarks  ou 
necessary.    The  fact  that  A.F.  F  735  has  been  signed  by  the  Medical  Officer  A.F.  F  7:^6. 
in  charge  should  be  a  sufficient  guarantee  that  the   articles   have  been 
expended.    A  simple  form  of  receipt  and  issue  in  bulk  of  medical  comforts 
and  extras  might  be  substituted  for  the  detail  A.F.  F  735  (see  later  note  on 
A.F.  F  735). 

Army  Forms,  relative  to  pay,  &c.  Procedure 

N  1507.— Pay  List.  SendJd  for 

N  1509. — Schedule  N on-Effective  Account.  pay  forms 

•  O  1616. — Deferred  Pav  Voucher.  generally. 
0  1645.— Extra  Duty  Pay  Voucher. 
O  1727. — Requisition  Family  Remittance. 
O  1811. — Statement  of  Soldiers'  Account. 

With  regard  to  the  above,  it  is  thought  that  all  pay  duties  for  field 
units  should  be  done  by  the  clerical  staff  of  the  Officer  Commanding  base 
(3959)  P  2 
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details,  Officers  Commanding  field  units  notifying  casualties  as  they  occur 
direct  to  that  Officer.  Soldiers  to  be  paid  on  last  pay  certificates  similar  to 
that  adopted  for  civilian  conductors  in  the  late  war. 

(This  would  save  much  delay  and  complication,  and  should  certainly  be 
carried  out.    See  Lines  of  Communication  Report). 

Further  forms  for  elimination  : — 

A.F.  O  1761. — Seamen  Sick  in  Hospital.    MS.  when  required. 

A.F.  O  1785.— Horses  Lost.    Certificate  from  CO.  to  Officer  in  Charge 

of  Remounts  through  the  Transport  Officer. 
A.F.  O  1786. — Horses  Destroyed.     Certificate  of  O.C.  or  Veterinary 

Officer  to  Officer  in  Charge  of  Remounts. 
A.F.  O  1789.— Necessaries  Destroyed.    Certificate  of  CO. 
A.F,  P  1949. — Return  of  Men  not  Rationed.    Omit,  not  required. 
A.F.  P  1950. — Return  of  Men  Drawing  Rations.    Omit,  not  required. 


A.F.  A  36. 
para.  1727 
K.  R." 

Book  form. 


A.F.  C  335 
useful. 


Record 
office  at 
base. 


Further 
sugges- 
tions. 


A.F.  A  36,  with  special  reference  to  para.  1727  K.R. 

It  is  considered  that  the  quantity  of  this  form  should  be  greatly  increased, 
and  that  they  might  usefully  be  supplied  in  hooh  form,  so  that  carbon  paper 
might  be  used,  enabling  three  copies  to  be  prepared  at  once.  It  is  necessary 
that  great  care  be  taken  in  the  rendering  of  this  return. 

It  might  be  utilised  for  the  purpose  of  giving  information  as  to  transfers, 
&c.  Column  6  being  wider  and  used  for  this  purpose,  it  would  be  very  useful 
for  reference  {see  under  "  Invaliding  "). 

Equipment  ledger,  A.B,  248,  Special  for  Field  Units.  Not  half  the 
present  book  is  used  with  a  field  unit. 

More  single  sheets  of  foolscap  should  be  included  in  the  case,  and  a  supply 
of  small  memorandum  forms, 

A.F.  C  335  might  usefully  be  included,  also  a  few  more  diary  and  pre- 
scription books  ;  the  latter  when  carefully  kept  show  expenditure  of  medical 
comforts  and  medicines,  and  is  a  good  check  on  expenditure. 

Will  forms  are  hardly  needed. 

Brown  paper  is  not  wanted. 

It  is  recommended  that  a  R.A.M.C.  record  office  be  established  at  the 
base,  the  staff  to  consist  of  tw^o  officers  and  a  number  of  clerks.  As  far 
as  possible  all  clerical  work  should  be  carried  out  at  this  office.  In  this  way 
the  return  of  sick  and  wounded  would  be  carefully  kept,  corps  returns  and 
pay  list  properly  kept  up  from  a  rough  precis  sent  from  field  units.  For 
example,  a  special  admission  and  discharge  book  could  be  designed  with 
alternate  fixed  and  perforated  pages,  a  duplicate  copy  of  all  entries  being 
made  by  means  of  carbon  paper.  At  the  end  of  each  week  or  month,  the 
perforated  pages  to  be  torn  out,  and  sent  to  the  record  office  at  the  base. 
The  necessary  information  with  regard  to  strength,  &c.,  to  be  obtained  by 
the  record  office  through  army  headquarters,  from  the  returns  published 
weekly  by  the  G.O.C. 

Pay  lists  and  corps  returns  to  be  worked  out  on  similar  lines  {see  Lines  of 
Communication  Report). 

Further  suggestions  by  Major  Fallon  are  as  follows  : — 

The  pay  list  should  be  kept  at  a  central  bureau  (one  or  several),  possibly 
one  per  army  cor[)S,  and  only  a  cash  book  kept  by  mobile  units.  A  certified 
summary  of  the  latter  to  be  sent  in  every  month.  When  a  man  leaves 
the  unit,  sick  or  on  transfer,  he  should  be  furnished  with  a  certified  statement 
of  all  his  cash  transactions  whilst  with  the  unit,  a  duplicate  being  forwarded 
to  the  central  bureau. 

All  returns  for  field  work  should  be  in  book  form,  with  carbon  papers. 
This  would  save  much  labour  when  duplicate  and  triplicate  returns  (with 
office  copies)  are  required. 

A.F.  A  36,  para.  1727,  K.R.  For  field  units  one  copy  of  A  36  sent 
weekly  to  the  man's  Commanding  Officer  should  be  sufficient.  All  other 
returns  based  on  it  to  be  a  regimental  arrangement. 

The  same  course  to  be  followed  in  case  of  men  transferred  to  other 
hospitals. 
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A  consolidated  return,  giving  numbers-  of  each  corps  only,  to  be  sent 
weekly  and  on  transfer  to  the  general  or  other  Oiiicer  commanding  the  force. 

A.F.  735.  This  form  is  far  too  intricate.  It  is  thought  that  it  might 
also  be  done  away  with  in  field  ambulance  units  if  the  diary  and  prescription 
book  (A.B.  39)  were  completed  liaily,  giving  the  totals  of  all  articles  of  diet 
and  extras  issued,  signed  by  the  Officer  in  charge  ;  the  books  to  be  kept 
as  records. 


List  of  Army  Books  and  Forms  which  it  would  be  advisable  to  retain  with 

a  Field  Medical  Unit. 

Letter  Book  (manifold  writer  with  carbon  paper).  Books. 
Field  Service  Voucher  and  Issue  Journal  ... 
Beady  Reckoner,  Field  Rations 
Hospital  Admission  and  Discharge 
Hospital  Diary  and  Prescription  Book 
Requisition  for  Rations 
Cash  Book 

Plain  ruled  demy  (4-quire),  with  index 
Plain  ruled  foolscap  (2-quire) 
Memo.  Book  (l-quire) 
Day  and  Order  Book 
Field  Letter  Book,  with  carbon  paper 

A.F.  Medical  Certificate  Book  

Hospital  Pack  Store  Check  Book  ... 
Equipment  Ledger  (special  for  Field  Ambulance) 

Nominal  List  of  Wounded  in  Action        ...        ...     A.F.  A       6  Forms. 

Nominal  Roll  of  Admission  and  Transfers... 

R.A.M.C.  Monthly  Corps  Return  

Field  State  

Death  Report 

Hospital  Diet  Account,  monthly  (special  for  Field 
Ambulance) 

Application  for  E.D.  pay  for  men,  R.A.M.C.       ...        „     I  1228 

Application  for  E.D.  pay,  other  corps       ...        ...        ,,  11229 

List  of  Casualties  allectnig  Pay     ...        ...        ...        ,,    O  1601 

Expense  Voucher,  G.S.    ....        ...        ...        ...  P  1925 

The  Committee  suggest  that  "  information  slips,"  such  as  are  used  in  the 
medical  service  of  the  U.S.A.,  be  largely  employed  in  the  field  for  ordinary 
correspondence  and  r-eturns. 

Arms  and  Equipment,  R.A.M.C. — It  is  recommended  that  in  future  all 
arms  and  unnecessary  articles  of  equipment  of  R.A.M.C.  should  be  left  in 
England,  thereby  saving  a  great  deal  of  worry  through  these  articles  going 
astray  and  becoming  damaged. 

The  Committee  are  indebted  for  suggestions  under  this  heading  to 
Sergeant-Major  Soule,  R.A.M.C,  and  Corporal  R.  B.  Johnson  (late  R.A.M.C), 
both  of  whom  have  had  much  experience  with  field  returns. 
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(13)  The  Question  of  Reserves  for  the  Medical  Service  in  the  Field. 

Surgeon-General  Evatt,  C.B.,  in  writing  on  this  subject,  says: — "We 
must  learn  to  see  field  hospitals  standing  ready  and  idle,  but  waiting  to  be 
employed,  just  as  we  see  batteries  of  artillery  idle,  waiting  for  use." 

In  addition  to  the  three  field  units  included  in  each  infantry  division,  Reserve 
viz.,  two  field  ambulance  units  and  one  field  hospital,  the  former  attached  o*' one 
to  bingades  and  the  latter  to  the  division,  there  should  be  mobilised  in  ambuian 
addition  and  as  a  reserve,  at  least  a  tent  section  of  a  field  ambulance,  that  is  f,^.  each 
to  say  tentage  for  150  wounded  with  the  necessary  personnel  and  equipment,  division, 
for  each  division  in  the  field. 

This  "  field  ambulance "  should  be  located  and  kept  in  readiness 
immediately  in  rear  of  the  field  of  military  operations.  If  a  stationary  field 
hospital  be  established  at  the  head  of  each  line  of  communication  the  reserve 
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Reserve  of 
trained 
orderlies 
and  bearers. 


Medical 
service 
depot  at 
base. 


Pi'oportion 
of  trained 
orderlies 
and  bearers 
to  be 

preserved. 


Convoy 
work. 

Wounded 
transport 
columns. 


field  ambulance  for  a  division  might  rendezvous  at  that  place,  provided  it  be 
sufficiently  near  the  front. 

[Note. — Eeserve  field  ambulances  are  certainly  necessary,  but  they 
should  not  be  detailed  for  the  divisions  ;  they  should  be  entirely  at  the 
disposal  of  the  Principal  Medical  Officer,  Field  Force,  who  can  then  send 
them  where  they  are  really  needed,  without  any  semblance  of  a  reduction  of 
the  divisional  medical  arrangements.  It  is  always  possible  that  new  brigades 
may  be  formed  from  lines  of  communication  troops,  and  field  ambulances  are 
needed  for  these.  To  attach  these  reserve  units  to  the  existing^  divisions 
would  to  some  extent  defeat  the  object  with  which  their  provision  is 
recommended.] 

Reserve  Medical  Personnel. — During  the  late  war  it  was  stated  by  the 
commission  that  "  the  difficulty  of  supplying  orderlies  accustomed  to  and  fit 
for  hospital  work  was  much  greater  than  the  difficulty  of  finding  civil  surgeons, 
and,  in  fact,  was  never  overcome  "  ;  and  again,  "  a  good  orderly  must  be 
trained,  and  the  training  takes  time,  and  clearly  ought  not  to  be  at  tlie 
expense  of  patients  in  a  crowded  hospital."  Allowing  that  the  numbers  for 
field  units  will  at  the  start  be  adequate,  there  must  be  an  araple  reserve  of 
trained  orderlies  and  bearers,  as  the  personnel  of  both,  especially  of  the  former, 
will  certainly  be  inadequate  before  the  close  of  operations.  It  seems,  there- 
fore, imperative  that  in  addition  to  all  complete  units  for  the  field  there 
should  be  mobilised  at  home  and  sent  to  the  seat  of  war,  a  "  reserve  "  of  men 
belonging  to  the  regular  and  auxiliary  medical  services  organised  into  a 
"  medical  service  depot "  and  sent  to  the  base  oversea  to  prepare  drafts  for 
the  medical  services  at  the  front.'"'  There  should  be  a  nucleus  of  a  sufficient 
number  of  men  to  allow  for  considerable  wastage  of  trained  orderlies  and 
bearers  per  division,  and  the  depot  must  be  continuously  filled  up  from 
England  ;  the  constant  demands  of  units  can  be  supplied  only  in  this  way. 

The  medical  personnel  held  in  reserve  should,  however,  always  include  a 
proportion  of  the  highly  trained  nursing  class  of  orderly,  so  as  to  preserve 
throughout  the  campaign  a  proper  proportion  between  this  class  of  man  and 
the  less  highly  trained  bearer. 

[Note. — In  addition  to  the  reserve  units,  reserve  personnel  to  replace 
casualties  must  be  available.  The  wastage  begins  at  once,  and  indeed  it 
seems  that  the  proportional  wastage  is  greater  then  than  at  later  periods,  so 
that  the  field  units  have  their  full  establishment  only  for  a  very  short  time. 
Under  the  present  system  the  N.C.  Officers  and  men  of  the  Army  Reserve 
are,  as  in  the  case  of  the  other  branches  of  the  service,  employed  to  make  up 
the  peace  establishment  to  the  war  strength.  The  result  is  that  (except 
when  Section  D  is  mobilised)  the  completion  of  the  medical  units  to  their  war 
strength  exhausts  the  trained  reserve,  and  the  further  drafts  that  are  required 
must  be  composed  of  recently  enlisted  and  partially  trained  men.  By  passing 
more  men  through  the  ranks  a  larger  reserve  might  be  formed  sufficient  to 
make  the  units  up  to  war  strength,  and  yet  leave  a  surplus  for  further 
requirements.] 

There  is  a  further  field  medical  unit  that  has  hitherto  not  found  its  way 
into  our  organisation,  viz.,  what  in  other  armies  is  sometimes  called  a 
"  military  sanitary  convoy,"  mobilised  for  the  transport  of  sick  and  wounded 
from  the  battlefield  to  the  rear.  In  the  Russian  service  they  are  disposed 
as  required  by  the  staff  of  the  army.  The  establishment  of  each  consists  of 
so  many  medical  officers,  hospital  attendants,  cooks,  &c,,  and  the  necessary 
transport,  viz.  : — 

Ambulances, 

A  horsed  kitchen  wagon. 
Store  wagon. 
Medical  store  cart. 


It  is  certainly  desirable  that  every  division  should  have  an  organisation 
of  this  sort  with  a  reserve  of  ambulances  for  the  purpose.    In  the  Austrian 


*  Theoretically  tlie  "first  reinforcements"  (about  10  per  cent,  of  tbe  strength)  should 
embark  and  be  held  in  reserve  at  the  base  for  this  purpose.    This  was  not  the  case  in  the  late  war. 
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army  they  are  called  "  wounded  transport  columns,"  and  one  is  attached  to 
each  field  hospital.  The  personnel  is  furnished  from  one  or  other  of  the  "  red 
cross  societies,"  and  in  our  army  it  might  well  be  a  Volunteer  aid.  During 
the  advance  on  the  western  side  to  Pretoria  in  the  late  campaign  such 
organisations  would  have  been  extremely  useful  with  our  sick  convoys. 

[Note.- — This  question  has  been  referred  to  in  the  section  dealing  with 
evacuation  on  the  line  of  communication. 

In  operations  of  any  magnitude  an  organisation  of  this  kind  would  be  of 
the  greatest  assistance,  but  in  any  case  it  should  form  part  of  the  line  of 
communication  system.  The  transport  that  can  be  provided  to  accompany  a 
division  in  the  field  will  always  be  limited,  and  there  seems  to  be  little  doubt 
that  the  tendency  in  the  future  will  be  to  cut  this  down  as  far  as  possible. 
The  difficulty  is  this,  that  such  a  "  sanitary  convoy  "  is  an  encumbrance  when 
the  force  is  advancing,  that  its  draught  animals  are  drawing  empty  wagons. 
On  the  other  hand,  the  supply  wagons  work  in  advancing  and  return  empty. 
There  is  an  obvious  advantage,  from  the  point  of  view  of  the  Transport 
Officer,  in  utilising  these  on  the  return  journey  for  the  carriage  of  sick  and 
wounded,  in  place  of  having  to  provide  additional  animals  for  the  "  sanitary 
convoy." 

Limited  as  the  conditions  must  be  by  the  transport  that  can  be  made 
available,  it  would  seem  on  the  whole  better  to  ensure  that  the  field 
ambulances  and  the  divisional  hospital  are  well  forward  with  the  divisions, 
and  that  the  advanced  line  of  communication  hospitals  are  pushed  as  far 
forward  as  they  can  go.  This  indeed  seems  to  be  the  true  solution  of  the 
transport  difficulty,  to  make  the  distance  from  the  field  to  the  advanced 
hospital  shorter  than  is  at  present  contemplated. 

The  sphere  of  probable  operations  of  our  army,  as  compared  with  those  of 
the  Continental  Powers,  is  so  different  that  the  argument  from  one  to  the  other 
hardly  seems  valid.] 

Volunteer  Brigade  Field  Units. 

Each  brigade  should  have  a  combined  unit,  viz.,  a  "field  ambulance," 
ready  for  active  service. 

The  Yeomanry  should  also  be  provided  with  an  organised  medicdl  service 
and  be  prepared  to  place  in  the  field  so  many  lightly  equipped  mobile  mounted 
ambulance  units  for  work  with  mounted  troops  only. 

The  field  units  lately  sent  on  service  with  the  colonial  forces  in  South 
Africa  have  earned  for  themselves  a  well-meiited  reputation,  as  also  the  field 
hospital  and  bearer  company  of  the  Imperial  Yeomanry. 

The  essential  feature  of  Volunteer  and  colonial  medical  aid,  both  in 
regard  to  personnel  and  equipped  field  units,  is  that  it  should  be  sufficiently 
expansive  to  ensure  provision  being  made  for  the  medical  care  and  treatment 
of  the  large  numbers  of  auxiliary  forces,  both  from  home  and  the  colonies, 
which  in  the  event  of  a  great  war  would  form  part  of  the  field  army. 

[Note. — All  auxiliary  forces  when  brigaded  should  be  complete  in  them- 
selves for  the  field.  Whether  they  should  provide  stationary  and  general 
hospitals  is  a  matter  to  be  settled,  but  they  undoubtedly  should  have  their 
own  field  medical  units  on  the  same  pattern  and  to  the  same  scale  as  the 
regular  forces.] 
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PART  IV 

GENERAL  AND  STATIONARY  HOSPITALS. 


1. — Introductory. 

During  the  South  African  War  there  were  22  general  hospitals  and 
41  stationary  hospitals  established,  besides  a  large  number  of  smaller 
temporary  hospitals. 

General  Hospitals,  22. 

Of  the  general  hospitals,  Nos.  1  to  11,  Nos.  13  and  14  were  sent  out  from 
England  ;  the  remaining  nine  were  formed  in  South  Africa,  as  shown  below  : — 

(1)  By  the  expansion  of  a  stationary  hospital — 

No.  2  Stationary  Hospital  became  No.  16  General  Hospital. 
No.  4       „  „  „       No.  17 

No.  1       „  „  „       No.  18 

(2)  By  the  expansion  of  a  section  of  a  general  hospital — 

Section  No.  3  at  Springfontein  became  No.  12  General  Hospital. 

(3)  By  taking  over  previously  existing  hospitals — 

Imperial  Yeoma.nry  Hospital,  Deelfontein,  became  No.  21  General 
Hospital. 

Imperial  Yeomanry  Hospital,  Pretoria,  became  No.  22  General 
Hospital. 

(4)  Entirely  organised  in  South  Africa — 

No.  15  General  Hospital,  Howick. 
No.  19  ,,  Pretoria. 
No.  20       „  „  Elandsfontein. 

In  addition  to  these  numbered  hospitals,  a  general  hospital  was  formed 
at  Maritzburg  during  the  early  months  of  the  war  from  the  existing  hospital, 
plus  accommodation  in  various  buildings  in  the  town. 

Those  under  (4)  required  a  complete  staflP  and  the  entire  equipment 
provided. 

Under  (3)  No.  22  General  required  a  new  staff  and  much  additional 
equipment  to  replace  that  removed  before  the  hospital  was  taken  over  by  us. 
No.  21  required  a  new  staff. 

The  hospitals  imder  (2)  and  (1)  required  much  additional  personnel  and 
equipment  in  proportion  to  their  development. 

The  general  hospitals  sent  out  from  England  required  both  personnel 
and  equipment  as  they  were  enlarged  to  meet  the  necessities  of  the  campaign. 

The  following  general  hospitals  were  established  originally  on  one  site, 
and  later  transferred  to  another  : — 

No.  2,  established  at  Wynberg,  transferred  to  Pretoria. 

TVT    o  -D    J        1  r  Kroonstadt. 

JNo.  3  ,,  Rondebosch         ,,       -{  a    •    x'   ^.  -    /a    j.-  \ 

'        1^  Sprmglontein  (Section), 

No.  6  ,,  Naauwpoort         ,,  Johannesburg. 

No.  7  ,,  Estcourt  ,,  Pretoria. 

Except  in  the  case  of  No.  7,  which  was  able  to  bring  up  its  accessory 
buildings  from  Natal  to  Pretoria,  complete  arrangements  for  water,  drainage, 
and  all  accessories  had  to  be  made  at  both  stations  where  the  hospitals  were 
erected. 

Stationary  Hospitals,  41. 

Of  these,  five  were  sent  out  from  England.  The  remainder  were  formed 
in  South  Africa,  as  follows  : — 
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(1)  By  taking  over  previously  existing  hospitals — 

No.  13,  Pinetown      ...    formerly  Princess  Christian  Hospital. 
No.  14,  Maritzburg   ...  General  Hospital  there. 

No.  20,  Waterval  Onder  Railway  Hospital. 

No.  32,  Klerksdorp    ..  Civil  Hospital. 

No.  36,  Barberton     ..  Civil  Hospital. 

Of  these,  the  last  three  required  material  additions  both  in  equipment 
and  personnel  to  make  them  suitable. 

(2)  By  the  development  of  a  field  hospital — 

No'  is'  Kru^^rs^or     \  additional  personnel  and 

Na  35;  PotcStroom  J 

The  remaining  thirty-three  were  completely  organised  in  South  Africa, 
both  as  regards  materiel  and  personnel,  though  in  several  cases  a  small  detach- 
ment from  a  field  unit,  with  some  equipment,  formed  the  nucleus  of  the  hospital. 

In  addition  to  the  stationary  hospitals  (41)  alluded  to  above,  there  were 
a  large  number  of  smaller  hospitals  scattered  over  the  whole  area  of  operations, 
many  along  the  railway  line,  others  pushed  out  into  the  districts.  These 
were  of  less  importance  than  the  numbered  stationary  hospitals.  As  a  rule 
they  were  smaller,  but  the  criterion  which  distinguished  them  from  those 
which  were  regarded  as  on  the  permanent  establishment  (and  therefore 
numbered  for  convenience  of  reference)  was  that  their  existence  or  importance 
depended  entirely  on  the  local  conditions,  and  therefore  varied  from  time  to 
time  as  the  tide  of  operations  ebbed  and  flowed.  The  best  examples  of  this 
class  are  those  at  Orange  and  Modder  Pivers,  which  were  used  only  in  the 
opening  period  of  the  campaign,  Vrede  during  the  middle  period,  and  Vryburg 
during  the  last  month  of  the  war.  Many  of  these  originated  by  the  detach- 
ment of  personnel  from  field  units,  to  make  the  best  local  arrangements  they 
could  until  the  conditions  allowed  of  help  being  sent  to  them  from  the  lines 
of  commimication. 

The  tables  at  the  end  of  this  section  show  the  dates  of  opening  and 
closing  of  the  general  and  stationary  hospitals,  and  of  the  more  important  of 
the  temporary  hospitals.  The  total  number  of  beds  equipped  varied  from 
time  to  time  according  to  circumstances,  the  maximum  was  in  June,  1901, 
when  21,000  beds  were  ecjuipped  (excluding  the  field  hospitals)  with  provision 
to  increase  this  number  if  necessary.  This  was  largely  in  excess  of  the 
total  numbers  for  whom  accommodation  was  needed,  and  a  surplus  of  total 
accommodation  over  total  needs  was  maintained  until  the  end  of  the  war,  as  it 
was  absolutely  impossible  to  say  when  accommodation  might  be  required  in 
any  one  district. 

2. — General  Remarks. 
(a)  Accommodation  and  Equipment. 

The  general  hospitals  as  established  in  South  Africa  differed  very 
considerably  from  the  general  hospital  as  constituted  by  regulation,  especially 
in  the  matter  of  accommodation  and  equipment. 

The  regulation  equipment  of  a  general  hospital  provides  520  beds  (20  of 
which  are  for  Officers)  in  hospital  marquees,  while  all  operating  rooms, 
stores,  and  offices  are  also  under  canvas  ;  kitchens  and  latrines  are  in  the 
open.  With  the  exception  of  No.  1  General  Hospital  at  Wynberg  (w^here  the 
hut  barracks  were  converted  for  hospital  use)  and  the  GenerarHospital  at 
Maritzbuj-g,  the  accommodation  for  sick  in  all  the  general  hospitals  was  at 
first  under  canvas.  Later,  in  many  of  the  hospitals,  huts  were  erected  for 
the  patients  in  lieu  of  tents.  In  most  cases  the  barrack  huts  sent  out  for  the 
troops  were  used  and  did  very  well ;  in  others  locally  made  huts  did  equally 
well,  and  were  earlier  obtainable. 

The  number  of  beds  equipped  was  also  largely  increased  in  nearly  every 
hospital. 

In  every  case  (except  No.  1  at  Wynberg,  where  it  was  not  necessary  as 
buildings  existed)  wood  and  iron  buildings  were  erected,  operating  and  X-ray 
rooms,  stores,  kitchen,  latrines,  and  in  most  cases  offices  also. 
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(b)  Operating  Room. 

The  size  and  finish  of  these  varied  considerably  in  the  different  hospitals, 
but  the  general  principle  was  the  same,  viz.,  a  room  easily  kept  clean  and 
well  lighted  from  the  roof  and  by  side  windows,  and  in  most  hospitals  by 
electricity  at  night.  That  of  No.  1  General  Hospital  was  somewhat  more 
elaborate  than  the  rest.  The  floor  was  marble,  and  the  walls  and  roof  were 
lined  with  sheet  zinc  and  painted  with  enamel.  It  -^as  lighted  by  skylight 
and  by  south  windows.  Electric  light  vras  laid  on,  also  hot  and  cold  water. 
The  hot  water  was  provided  from  small  boiler  house  outside  the  operating 
room.  At  Wynberg  there  was  a  second  operating  room  set  apart  for 
Officers'  hospital.  It  was  also  well  fitted  ;  here  a  receiving  room  16  feet  by 
16  feet  by  L2  feet  was  attached. 

The  operating  rooms  in  the  other  general  hospitals  were  not  so  costly, 
and  the  floors  were  either  concrete  or  covered  with  linoleum.  All  were  well 
lighted  by  skylights  and  by  side  windows  by  day,  and  by  electric  light  (as  a 
rule)  by  night.  Where  material  was  not  very  difficult  to  procure  the  size 
usually  ran  to  20  feet  by  16  feet  by  10  feet  or  12  feet. 

The  X-ray  room  was  an  annex  to  the  operating  room  and  was  suitably 
constructed  for  X-ray  and  photographic  work. 

(c)  Stores. 

In  the  absence  of  amy  permanent  building  these  were  plain  corrugated 
iron  huts,  provided  with  shelves  along  the  sides,  and  racks  and  shelves  down 
the  centre,  with  a  counter  at  one  end  to  facilitate  the  issue  of  clothing.  The 
size  of  these  huts  varied  very  much  with  the  accommodation  of  the  hospital. 

As  regards  the  pack  store,  each  kit  on  an  average  requires  about  6  cubic 
feet  of  space.  During  the  late  campaign  the  size  of  the  men's  kits  varied 
very  much.  Those  on  the  lines  of  communication  were  generally  very  large 
and  contained  a  collection  of  articles  of  clothing  received  from  various 
sources,  while  the  men  oflf  the  columns  arrived  in  the  clothes  they  stood  in, 
and  had  to  be,  as  a  rule,  entirely  refitted  in  the  hospitals. 

The  storage  and  cleaning  of  the  men's  rifles  is  a  matter  that  demands 
more  attention.  The  rifles  invariably  arrive  in  hospital  in  a  dirty  condition 
and  require  immediate  attention.  During  the  campaign  convalescents  or 
regimental  orderlies  cleaned  and  oiled  the  arras,  and  everything  was  done 
in  the  hospitals  for  the  care  and  safe-keeping  of  the  men's  -rifleS)  - but  it 
appears  that  a  better  plan  would  be  to  attach  to  every  large  hospital  two 
men  of  the  Ordnance  Department  to  clean  and  do  any  small  repairs. 

[d)  Kitchens. 

These  varied  very  much  among  the  hospitals.  In  places  where  there  were 
pre-existing  buildings  these  were  utilised,  but  on  the  veldt  where  there  were 
no  such  houses,  plain  corrugated  iron  huts  were  erected.  There  was  no  standard 
plan.  Each  hut  was  made  in  accordance  with  local  requirements,  and  the 
dimensions  were  very  much  governed  by  the  size  and  quantity  of  wood  and 
corrugated  iron  available.  In  Natal,  for  instance,  there  was  no  scarcity,  the 
hut  of  No.  4  General  Hospital  measured  60  feet  by  16  feet  by  10  feet.  In  the 
Transvaal  and  in  the  Orange  River  Colony  the  huts  were  of  smaller  dimensions, 
and  may  roughly  be  put  down  as  30  feet  or  40  feet  by  20  feet  by  10  feet. 
A  scullery  and  storeroom  was  usually  placed  at  either  end  of  the  kitchen. 

Sinaller  kitchens  were  provided  for  sick  Officers,  Medical  Officers,  Nursing- 
Sisters,  and  for  remainder  of  personnel. 

The  sick  Officers'  kitchens  were  presided  over  by  a  chef,  assisted  by  Hoyal 
Army  Medical  Corps  cooks, 

(e)  Latrines. 

These  consisted  of  long  sheds  made  of  corrugated  iron  or  light  wooden 
frames.  The  side  walls  did  not  reach  up  to  the  eaves  but  stopped  short, 
leaving  a  space  of  about  18  inches  between  the  top  of  side  walls  and  roof. 
There  were  usually  four  latrines  for  the  sick,  and  these  were  so  distributed  as 
not  to  be  at  a  great  distance  from  any  tent.  The  number  of  seats  varied,  but 
may  be  put  down  as  70  to  90.  There  was  also  similar  but  smaller  latrine 
accommodation  for  sick  Officers,  Staff,  Nursing  Sisters,  and  N,C.  Officers  and 
men  of  the  hospital  staff. 
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The  bucket  system  was  used  with" dry  earth,  and  disinfectants.  As  the 
patients  never  would  use  the  dry  earth  it  was  found  necessary  to  detail  a 
Kaffir  to  go  round  the  latrines  and  throw  the  dry  earth  into  every  bucket. 

(f)  Lavatories. 

Were  usually  long  corrugated  iron  huts  with  concrete  floors.  Down  the 
centre  of  each  was  a  bench  on  which  were  the  basins,  and  above  the  basins 
ran  the  water  pipe  with  numerous  taps.  Drainage  was  provided  for.  At 
both  ends  of  the  huts  were  bathrooms,  usually  four  baths  in  each  lavatory. 
Hot  as  well  as  cold  water  was  laid  on  whenever  possible. 

(g)  Report  of  Committee. 

In  order  to  utilise  the  experience  of  those  Officers  who  were  actually  in 
charge  of  or  employed  in  general  hospitals '  in  South  Africa,  a  Committee  was 
convened,  with  Lieut. -Colonel  Large  as  president,  and  the  following  members — 
Lieut. -Colonel  O.  Todd,  Lieut. -Colonel  G.  E,  Twiss,  and  Major  A.  P.  Blenkinsop, 
all  of  whom  had  the  necessary  personal  experience.  These  Officers  have 
furnished  a  very  full  report,  which  has  been  condensed  and  freely  used  in  the 
following  pages. 

3. — Personnel. 

In  all  the  general  hospitals  that  came  out  a  large  proportion  of  the 
medical  staff  was  composed  of  civilian  surgeons,  and,  except  at  the  very 
beginning  of  the  war,  in  none  was  the  subordinate  personnel  composed  entirely 
of  the  trained  men  of  the  Royal  Army  Medical  Corps.  As  the  campaign 
progressed  the  proportion  in  all  ranks  of  the  trained  to  the  untrained, 
personnel  steadily  decreased,  and  at  the  same  time,  too,  the  accommodation 
of  the  individual  hospitals  was  largely  increased.  The  result  was  much 
difficulty  in  carrying  on  the  work.  The  emergency  personnel,  consisting  of 
recruits  of  the  Royal  Army  Medical  Corps,  specially  enlisted  Royal  Army 
Medical  Corps,  Militia  and  Volunteers,  the  St.  John  Ambulance  Brigade  men,, 
and  those  of  the  Cape  Medical  Staff  Corps,  and  similar  bodies,  were,  as  a  rule,, 
willing  and  anxious  to  do  their  best  ;  but  for  want  of  training  their  efficiency 
was  far  short  of  what  was  necessary,  and  the  duty  of  instructing  these  men  in 
the  ordinary  work  of  a  military  hospital  fell  on  the  Officers  and  N.C.  Officers 
of  the  permanent  establishment.  That  the  results  were  as  good  as  they 
proved  to  be  says  much  for  the  zeal,  energy,  and  efficiency  of  that  permanent 
establishment.  It  was  only  by  constant  supervision  and  unceasing  attention 
that  this  result  was  obtained. 

The  opinion  of  all  Officers  who  have  a  practical  knowledge  of  the  working 
of  a  general  hospital  is  una.nimous,  that  the  present  subordinate  establishment 
should  be  considerably  increased;  what  the  actual  personnel  should  be  is, 
however,  not  so  easily  determined,  but  it  is  possible  to  fix  a  minimum  estab- 
lishment which  will  meet  most  ordinary  requirements,  a  good  deal,  of  course, 
depends  on  local  conditions,  whether  native  labour  can  be  obtained  for  certain 
duties  or  not. 

The  first  thing  to  be  decided  is  the  size  of  the  hospital.  There  is  a 
consensus  of  opinion  that  no  single  hospital  should  exceed  600  beds.  This  is 
as  much  as  one  man  can  satisfactorily  administer,  and  though  in  South  Africa 
some  of  the  hospitals  were  enlarged  to  considerably  over  this  limit,  this  was 
the  result  of  necessity  and  should  be  avoided  as  far  as  possible  in  future. 

Administrative  Officers. — The  Officer  in  charge  need  not  be  of  the  rank 
of  colonel,  probably  in  most  cases  a  lieutenant-colonel  would  be  more  suitable. 
He  should^  if  possible,  have  had  some  previous  experience  of  general  hospital 
work,  and  should  be  a  good  business  man  as  well  as  well  qualified  in 
professional  knowledge.    He  must  be  active  and  energetic. 

The  Officer  in  charge  should  not,  in  future,  be  called  the  Principal 
Medical  Officer  "  of  the  general  hospital. 

The  secretary  and  registrar  to  bear  the  same  relation  to  the  Officer  in 
charge  that  an  adjutant  bears  to  the  Officer  commanding  a  regiment.  This 
Officer  in  theory  should  relieve  the  Officer  in  charge  of  all  details  of  adminis- 
tration, allowino-  him  to  devote  his  attention  chiefly  to  the  management  of  his 
unit  as  a  hospital  as  distinguished  from  its  military  aspect.    Probably  the 
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exact  relation  between  these  two  Officers  must  always  vary  with  their 
personalities,  their  respective  duties  should,  therefore,  not  be  too  closely 
defined.  The  Officer  in  charge  is,  of  course,  ultimately  responsible  for 
everything  connected  with  his  unit. 

The  divisional  officers  should,  of  course,  be  selected  for  their  special 
knowledge  of  the  duties  allotted  to  them. 

The  Committee  make  the  following  general  remarks  regarding  the 
personnel  of  a  general  hospital  : — 

"  As  frequent  changes  in  the  personnel  of  a  general  hospital  cause  great 
difficulties  in  administration,  as  well  as  complications  in  pay  accounts,  we  are 
of  opinion  and  strongly  recommend  that  the  administrative  Officers  and 
personnel,  viz.  : — -Principal  Medical  Officer,  the  Registrar  (or  Adjutant), 
Divisional  Officers,  Quartermasters,  Principal  Matron  and  Matrons,  the 
Sergeants- Major,  Steward,  all  clerks  in  both  the  Principal  Medical  Officer's 
and  Registrar's  offices,  the  X-ray  and  bacteriological  specialists  and  their 
assistants,  should  not  be  removed  from  a  general  hospital  during  the  time  it 
is  mobilised  imless  in  case  of  great  emergency.  In  fact,  we  are  of  opinion 
that  none  of  the  personnel  should,  if  possible,  be  removed.  We  consider  it 
ought  to  be  a  recognised  rule  that  when  once  the  unit  has  been  mobilised  it 
should  remain  as  such  till  demobilised." 

This  is  a  course  which  is  obviously  beneficial  where  it  can  be  followed, 
but  it  is  not  probable  that  in  practice  it  can  ever  be  strictly  adhered  to. 

Specialisi  Appomtments. — The  Committee  recommend  the  following  : — 

"  An  X-ray  specialist  who  should  be  required  to  perform  the  duties  ot 
anaesthetist,  and,  in  addition,  be  qualified  to  perform  any  analytical  work  that 
may  be  necessary.  We  suggest  these  additions  to  the  work  of  the  X-ray 
specialist,  as  his  duties,  as  such,  during  the  South  African  campaign,  were  not 
sufficient  to  warrant  only  that  speciality  for  the  future,  for  this  reason  also 
we  do  Jiot  advise  the  appointment  of  a  non-professional  man  for  X-ray  work 
alone.  A  pathologist  and  bacteriologist  who  should  also  act  as  sanitary  officer. 
Each  of  these  Officers  to  have  an  N.C.  Officer  as  assistant  in  his  special  w^ork, 
with,  in  addition,  an  N.C.  Officer  as  sanitary  inspector." 

[Note. — It  would  seem  a  better  arrangement  to  put  the  analytical  work 
in  the  hands  of  the  pathologist  and  bacteriologist.  Whatever  their  nature 
these  anal3"ses  must  fall  under  one  or  other  of  the  divisions  of  his  work.] 

The  Committee  state  : — 

"  The  specialists'  appointments  need  not  necessarily  be  held  by  Royal 
Army  Medical  Corps  Medical  Officers,  though  we  recommend  and  think  it 
advisable  that  they  should  be.  They  should  devote  all  their  time  to  these 
particular  important  branches." 

"  We  would  also  recommend  that  a  civilian  dental  surgeon  be  appointed 
to  every  general  hospital  on  active  service.  His  duties  should  include 
stoppings,  extractions,  and  mending  of  plates,  but  not  to  supply  new  sets  of 
artificial  teeth.  Much  of  the  inefficiency  during  the  recent  campaign  was 
caused  by  officers  and  men  being  unable  to  masticate  their  food  owing  to 
dental  caries,  thereby  rendering  them  unfit  for  field  service. 

"  Ophthalmologist. — We  do  not  consider  that  sufficient  work  is  likely  to 
arise  to  warrant  the  employment  of  this  specialist  in  a  general  hospital  on 
active  service,  but  we  advise  that  one  of  the  Medijsal  Officers  appointed  for 
duty  with  these  hospitals  should  possess  a  knowledge  of  this  branch  of  the 
profession. 

"  The  rest  of  the  Medical  Officers  (executive)*  doing  duty  in  the  hospital 
should  be  appointed  at  the  rate  of  2  per  cent,  to  the  number  of  beds  equipped, 
of  whom  one  half  at  least  ought  to  be  Royal  Army  Medical  Corps  Officers, 
the  other  half  may  be  civil  surgeons." 

[Note. — The  proportion  of  Royal  Army  Medical  Corps  Officers  should 
not  fall  below  half  of  the  total  strength.  This  would  ensure  two  Officers  of 
the  Royal  Army  Medical  Corps  being  always  employed  in  each  division, 
which  is  absolutely  necessary.] 

*  Tliat  is  in  addition  to  the  Officer  in  chai-ge  :  Officers  in  charge  of  divisions,  registrar, 
and  the  two  specialists. 


125 


Quartermasters. — In  a  hospital  of  520  beds  the  work  is  rather  heavy  for 
one  quartermaster ;  where  the  accommodation  is  increased  to  600  beds  two, 
a,s  recommended  by  the  Committee,  are  required.  The  division  of  their  duties 
would  probably  best  be  made  as  follows  : —  - 

(1)  Senior  Quartermaster — 

General  supervision. 
Steward's  store. 
Rations. 
Kitchens. 
Milk  depot. 

Medical  and  surgical  supplies  and  charge  of  operatii)g  room  and 

dispensary. 
Red  Cross  stores  and  supplies.    "  Gifts." 

(2)  Second  Quartermaster- — 

Control  of  sanitary  and  conservancy  staff,  disinfection,  &c. 
Equipment,  hospital  and  patients. 
Linen  store. 

Clothing  store  :  patients'  and  detachment. 
Pack  store  and  patients'  valuables. 
Rifle  store. 

Control  of  workshops,  carpenter,  tailor,  shoemaker,  and  sail- 
maker. 
Hospital  transport. 
Hospital  lighting. 

The  duties  of  the  second  quartermaster  would  be  almost  entirely  in  the 
hospital  camp.  Those  of  the  senior  quartermaster  involve  much  going  about 
to  the  supply  depots  and  elsewhere,  and  for  this  reason  he  should  be  provided 
with  a  horse.  The  recommendations  of  the  Committee  are  mainly  in 
accordance  with  the  above  scheme. 

Nursing  Establishment. — The  Committee  recommend  : — 

"  The  nursing  establishment  of  a  general  hospital  should  consist  of  one 
principal  matron.    Three  matrons,  one  for  each  hospital  division. 

"  Nursing  Sisters,  at  the  rate  of  2|-  per  cent.,  and  staff  nurses  at  the  rate 
of  2^  per  cent,  to  the  total  number  of  beds  equipped,  ought  to  be  appointed 
for  general  nursing  duties. 

"  This  would  give  an  average  of  40  patients  (ordinary  cases)  to  each 
Sister,  assisted  by  one  staff'  nurse  (and  four  Royal  Arniy  Medical  Corps 
orderlies,  mentioned  further  on  in  report). 

"  This  percentage  is  arrived  at,  having  made  allowance  for  both  day  and 
night  duties,  Operating  Theatre  Sister,  extra  nursing  in  severe  cases,  leave, 
sickness,  &c.  In  addition  to  above  number  we  recommend  that  a  trained 
housekeeper  be  appointed  to  cater,  and  look  after  their  mess  and  quarters. 
Experience  proved  in  the  late  South  African  War  that  a  considerable  portion 
of  the  Superintending  Sister's  valuable  time  was  occupied  in  household  cares 
and  housekeeping. 

"  Also  a  cook  and  two  maids  ;  a  second  maid  is  necessary  with  this 
increase  of  staff, 

"  The  principal  matron,  divisional  matrons,  and  half  the  Sisters  should 
belong  to  the  "  Queen  Alexandra's  Imperial  Military  Nursing  Service,"  half 
the  Sisters  and  all  the  staff  nurses  may  belong  to  Army  Nursing  Service 
Reserve  (if  military  Sisters  are  not  available). 

"  They  should  be  selected,  if  possible,  from  hospitals  and  not  from 
private  nursing  institutions  (the  former  being  more  experienced  in  hospital 
duties  than  the  latter),  and  not  under  30  years  of  age." 

[Note.  —  This  establishment  of  Sisters  at  5  per  cent,  is  probably  sufficient 
for  the  needs  of  any  individual  hospital  ;  it  was  on  this  basis  that  the 
hospitals  in  South  Africa  were  staffed,  but  a  reserve  of  Sisters  is  required  in 
addition  to  the  numbers  allotted  to  the  formed  units,  in  order  {a)  to  replace 
casualties  and  (5)  provide  for  new  hospitals.  These  sliquld  remain  at  the 
base  until  their  services  are  required.] 
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The  Committee  further  say  : — 

"  It  is  considered  advisable  that  the  operation  theatre  should  be  under 
the  direct  charge  of  a  Nursing  Sister,  specially  trained  for  this  duty,  as  they 
are  much  neater,  cleanlier,  and  tidier  in  their  methods  and  habits,  especially 
in  the  handling  and  care  of  surgical  instruments  and  appliances.  She  should 
have  an  attendant  stant  for  rough  work,  scrubbing  floors,  &c.,  and 

cleaning  utensils  and  instruments,  to  act  under  her  orders.  Nursing  Sisters 
held  these  appointments  in  many  general  hospitals  during  the  South  African 
Campaign  with  satisfaction  to  all  concerned  and  credit  to  themselves." 

Masseur.- — "  The  appointment  of  trained  masseurs  to  general  hospitals 
during  active  service  would  be  advisable,  their  services  being  most  useful. 
Nursing  Sisters  or  nurses  with  masseur  training  and  qualifications  might  be 
appointed  for  this  special  duty." 

A  masseur  and  masseuse  were  employed  at  Wynberg  with  good  results. 

With  regard  to  the  subordinate  personnel  the  Committee  say  : — 

"  In  the  selection  of  personnel  for  general  and  stationary  hospitals  the 
following  should  be  taken  into  consideration  : 

"  The  senior  clerks  detailed  for  duty  should  belong  to  clerk  section  and 
thereby  have  had  previous  instruction  in  clerical  work,  hospital  returns,  pay 
and  corps  duties.  Much  inconvenience  and  unnecessary  work  was  thrown  on 
administrative  Officers  in  havincr  to  instruct  their  own  clerks  in  these  duties 
during  the  South  African  War  when  other  work  was  pressing. 

"  The  two  senior  cooJcs  (superintending)  should  have  special  training  in 
advanced  cooking.  If  this  is  done  chefs  would  not  be  required,  and  we  do 
not  recommend  their  employment  on  account  of  their  extravagance  in  articles 
for  cooking.    [For  large  Officers'  hospital  a  chef  is  certainly  most  useful.] 

"  All  senior  cooks  employed  should  be  qualified  cooks  in  military 
hospitals. 

"  Militia  and  Volmiteer  Royal  Army  Medical  Corps ;  St.  John 
Ambulance  Brigade. — The  N.C.  Officers  and  men  of  these  medical  corps 
were  only  very  superficially,  if  trained  at  all,  in  hospital  duties  and  nursing. 
They  would  be  better  employed  in  field  units  than  in  general  or  stationary 
hospitals,  where  they  ,are  only  fitted  for  the  less  responsible  duties.  They 
improved  in  nursing  duties,  after  prolonged  instruction,  especially  the 
Volunteer  corps,  who  are  recruited  from  a  higher  and  more  intelligent  class. 

"  They  will  no  doubt  form  a  valuable  help  in  time,  but  everything  should 
be  done  to  improve  their  hospital  training  and  bring  them  on  an  equality 
with  the  Royal  Army  Medical  Corps.  The  term  of  engagement  for  those 
who  came  out  first  was  far  too  short,  as  when  they  commenced  to  know 
their  work  they  returned  home  ;  it  should  have  been  for  12  months  or 
longer  as  the  State  required." 

Regimental  A'.C.  Officers  and  Men. — The  Committee  lay  stress  on  the 
uselessness  of  untrained  N.C.  Officers  and  men  for  technical  hospital  duties, 
but  with  regard  to  supplementing  the  trained  staff'  by  such  additional 
personnel,  they  say  "  the  proposition  to  obtain  men  when  rejected  as  unfit 
for  active  service  is  a  good  one,  but  men  so  obtained,  being  entirely  ignorant 
of  hospital  ward  duties  and  nursing,  can  never  take  the  place  of  trained 
Ptoyal  Army  Medical  Corps  orderlies.  They,  however,  might  be  made  useful 
as  sanitary  assistants,  servants,  batmen,  fatiguemen,  police,  assistants  in 
pack,  stewards,  linen,  and  other  stores." 

The  following  is  the  opinion  of  the  Committee  regarding  the  personnel 
necessary  and  their  distribution  : — 

"  We  are  of  opinion  that  an  experienced  carpenter  should  be  attached 
to  every  general  hospital  for  putting  together  and  making  bedside  tables, 
mending  tables,  forms,  tent  poles,  and  the  like,  and  particularly  splints, 
extension  apparatus,  and  similar  articles. 

"  Also  that  an  experienced  tailor  (military)  be  included  in  the  personnel 
for  both  mending  and  altering  the  uniforms  of  the  personnel  as  well  as  hospital 
clothing,  &c.,  and  for  making  sandbags  and  other  things  required  for  t.he 
treatment  of  the  patients. 
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"  That  an  experienced  sailmaker  be  attached  for  the  purpose  of  repairing 
hospital  canvas  generally.  Many  marquees  and  tents  would  have  lasted 
much  longer  during  the  South  African  Campaign  if  they  had  been  repaired 
early.  >- 

"  That  a  shoemaker  also  be  included  in  the  personnel  for  repairing 
hospital  slippers  as  well  as  boots  and  ward  shoes  of  personnel. 

"  That  an  electrician  be  appointed  to  look  after  electric  lightino-, 
telephone,  and  electric  fittings.  This  man  should  have  temporary  sergeant's 
rank  and  be  included  in  personnel.  (This  is  an  engineer  service,  but  it  saves 
delay  to  have  an  artificer  on  the  establishment,  who  could  also  look  after  the 
X-ray  plant.) 

"  AH  should  be  attached  to  the  Quartermaster's  department,  and  under 
"his  supervision  :  and,  of  course,  tents  or  accessory  buildings  must  be  provided 
for  their  accommodation. 

'•■  Warrant  Officeri^. — These,  as  heretofore,  should  be  two  in  number  — 
one  for  general  disciplinary  control  and  Sergeant-Major  of  the  Royal  Army 
Medical  Corps  Company  and  details  attached,  also  ofiice  duties,  &c.  ;  the 
other  to  act  as  chief  wardmaster. 

"  1st  Class  Staff  Sergearits. — These  should  be  two  in  number — one  for 
duty  as  Principal  Medical  Officer's  clerk,  the  other  to  act  as  hospital  steward. 

"  2nd  Class  Staff  Sergeants. — Should  be  seven  in  number — 

4  as  divisional  wardmasters  (Officers,  medical,  surgical,  infectious). 
1  clerk  to  Registrar. 
1  superintending  cook. 
1  senior  compounder. 

"Sergeants. — Should  be  12  in  number,  detailed  for  duty  as  follows — 

1  in  charge  of  linen  stores  (clean  and  foul). 

1  company  pay  clerk. 

1  in  charge  of  hospital  clothing  store. 

1  compounder. 

1  in  charge  of  pack  store. 

1  assistant  cook  in  hospital  kitchen. 

1  cook  to  Officer's  hospital. 

1  assistant  to  X-ray  specialist.    (This  N.C.  Officer  must  be  a  practical 

photographer.) 

1  assistant  to  pathologist  and  bacteriologist. 

(These  last  two  IS'.C.  Officers,  who  may  (as  an  alternative)  be 
corporals,  should  have  special  training  for  these  important  posts, 
consequently  we  recommend  that  special  classes  for  instruction  in 
these  subjects  be  established  for  training  N.C.  Officers.  This  should 
form  a  special  branch  for  advancement  in  the  corps,  carrying  with 
it  a  qualifying  certificate  and  extra  duty  pay.  It  would  also  tend 
to  their  readily  obtaining  good  appointments  on  leaving  the  army.) 

1  in  charge  of  general  sanitary  duties  in  connection  with  hospital  and 
Royal  Army  Medical  Corps  camps. 

(This  N.C.  Officer  should  have  a  corporal  (who  will  be  responsible 
for  the  proper  working  of  the  sterilisers  and  incinerators,  also  the 
disinfection  of  linen  and  clothing)  and  six  privates  under  his 
immediate  charge.  Besides  these,  in  a  country  where  natives  are 
available,  a  staff  of  natives,  as  circumstances  permit,  should  be  given 
to  perform  the  menial  duties,  which  they  are  more  capable  of 
performing.) 

1  as  sergeant  in  charge  of  the  Medical  Officer's  mess. 
1  as  electrician. 

"  Corporals. — The  number  of  corporals  for  duty  should  be  as  follows  — 

6  as  assistant  wardmasters  in  sections  of  divisions. 
1  assistant  cook  in  hospital  kitchen. 
1  clerk  to  Principal  Medical  Officer, 
1  clerk  to  Registrar. 

1  compounder  of  medicines. 

2  Quartermaster's  clerks. 
1  assistant  steward. 
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1  postman. 

1  assistant  for  sanitary  duties,  in  charge  of  disinfecting,  sterilising, 

and  incinerating  work  solely. 
1  company  cook. 

1  cook  to  Medical  Officer's  mess. 

2  for  general  duty  and  supernumeraries  in  case  of  sickness,  leave,  &c. 

"  Orderlies. — The  allowance  of  ward  orderlies  (trained)  for  nursing 
duties  alone  should  be  at  the  rate  of  10  per  cent,  to  the  beds  equipped.  This 
number  allows  for  day  and  night  duties,  but  not  for  casualties  as  sickness, 
prisoners,  leave,  &c,,  which  should  be  calculated  at  another  3  per  cent,  of 
beds  equipped. 

"  Besides  this  number,  six  1st  class  orderlies  should  be  allowed  for  duty 
in  Officers'  hospital.  This  would  give  a  total  of  84  ward  orderlies,  of  which 
30,  at  least,  should  be  1st  class. 

"  A  trained  Royal  Army  Medical  Corps  orderly  is  capable  of  looking 
after  10  patients  under  the  direction  of  a  Sister,  and  in  conjunction  with  a 
staff  nurse. 

"  Militia,  Volunteers,  St.  John  Ambulance  Brigade,  and  other  allied 
corps,  as  experienced  in  South  Africa,  should  be  graded  as  3rd  class  orderlies 
of  the  Royal  Army  Medical  Corps  on  joining  till  they  are  recommended  as 
competent  for  advancement. 

"  Buglers. — Two. 

"  Untrained  Hospital  Attendants. — The  following  are  considered  neces- 
sary— 

26  batmen — 1  for  each  Officer. 

2  for  Nursing  Sisters. 
2  for  sergeant-majors. 

6  cooks — 4  as  assistant  cooks  in  hospital  kitchen. 

1  in  Officer's  hospital  kitchen  as  sculleryman. 
1  in  sergeant's  and  company  cook-house. 

2  assistants  in  steward's  store. 

2  assistants  in  the  pack  store. 

1  assistant  in  linen  store. 

1  assistant  clerk  to  Principal  Medical  Officer. 

I  assistant  clerk  to  the  Registrar. 

6  for  sanitary  duties. 

1  as  tailor. 

1  as  sailmaker. 

1  as  barber. 

1  as  carpenter. 

1  as  shoemaker. 

10  as  general  duty  and  supernumeraries,  which  would  include  hospital 
police,  filter  men,  church  and  reading  room  orderlies,  sick  Officers' 
hospital,  mess  waiters,  messengers,  &c. 

1  in  dispensary  as  assistant. 

1  assistant  in  clothing  store. 

"  This  would  give  a  grand  total  of  150, 

"  Many  of  these  appointments  could  be  filled  by  either  Militia,  Volunteer 
Royal  Army  Medical  Corps,  or  St.  John  Ambulance  Brigade,  which  would 
leave  the  Royal  Army  Medical  Corps  trained  orderlies  solely  for  hospital 
duties. 

"A  tabulated  statement  of  the  whole  personnel  is  attached. 

The  recommendations  of  the  Committee  as  given  above  are  the  result  of 
much  practical  experience.  With  regard  to  the  nursing  duties  in  hospitals  at 
the  base,  it  may  be  possible  to  have  the  whole  of  the  nursing  done  by  Sisters 
and  staff  nurses,  and  at  certain  hospitals  on  the  lines  of  communication  it 
might  also  be  possible  to  put  this  more  into  the  hands  of  Sisters  than  is 
contemplated  by  the  Committee.  This  is,  however,  a  question  which  must 
depend  very  largely  on  the  special  conditions  in  each  campaign.  It  is,  of 
course,  obvious  that  the  personnel  of  an  advanced  general  hospital  in  savage 
warfare  must  differ  from  that  possible  under  better  conditions,  such  as  the  late 
South  African  War. 
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4. — Equipment. 

Th3  details  of  the  equipment  have  been  very  carefully  considered  by  the 
Comnjittee  appointed,  and  extracts  from  their  E,eport  are  included  here. 

The  surgical  instruments  supphed  to  the  Army  Corps  and  Cavalry 
Division  with  the  general  and  stationary  hospitals  detailed  to  accompany  the 
force,  as  well  as  those  afterwards  sent  out,  were  of  the  newer  or  1898  pattern. 
This  had  been  l^rought  up  to  modern  requirements  in  the  type  of  instrument 
supplied  ;  all  the  "  handled  "  instruments  were  entirely  of  metal,  and  capable 
of  being  sterilised  without  damage.  The  instruments  on  charge  in  the 
existing  hospitals  of  the  country  were,  however,  of  the  old  pattern,  and  some 
of  the  field  equipment  in  the  country  was  also  old. 

The  schedule  on  which  the  instruments  were  supplied,  especially  to  the 
general  and  stationary  hospitals,  was  not  sufficiently  comprehensive  ;  conse- 
quently, as  soon  as  the  hospitals  arrived  in  South  Africa  the  Officer  in  charge 
of  each  put  in  large  demands  for  additional  instruments.  These  demands 
were  met  without  delay  or  hesitation.  Large  purchases  were  at  once  made 
in  South  Africa,  and  the  medical  depots  sent  large  orders  to  England.  Every 
instrument  that  was  required  was  supplied.  The  following  instruments  were 
most  generally  asked  jfor  : — Esmarch's  bandages,  chloroform  drop  bottles, 
Murphy's  buttons,  bone  chisels,  bone  drills,  drill  stock,  drills  and  guard, 
double  elevators ;  Lion,  Sequestrum,  Sime's,  Hoffinan's  gouge  and  necrosis 
forceps ;  fnouth  gags,  double  retractors,  Gooch's  splinting,  Jones's  elbow 
splints,  Mason's  iron  splints,  Volkman's  spoons^  and  Esmarch's  tourniquets. 

In  addition  to  the  above,  every  general  hospital  should  be  supplied  with 
a  microscope,  chemical  cabinet,  and  bacteriological  outfit. 

Dressings  and  drugs  were  of  good  quality,  and  abundant.  These  lists 
might  be  revised,  as  many  drugs  on  the  list  were  seldom  used,  and  at  the 
same  time  there  was  a  great  run  on  others.  Tabloids  were  extensively  used, 
and  were  most  convenient. 

Much  has  been  said  of  the  advisability  of  supplying  only  one  form  of 
dressing.  The  convenience  is  obvious,  but  till  it  is  possible  to  fix  on  a 
dressing  which  will  fulfil,  not  the  requirements  of  modern  surgery,  but  the 
wants  of  the  individual  surgeon,  this  question  will  alwajs  be  difficult.  Till 
then  the  limitation  gives  opportunities  of  complaint,  which  many  people 
would  no  doubt  consider  well  founded,  and  therefore  blame  those  responsible 
for  the  supplies. 

(i)  Ordnance  Equipment  {see  Appendix  XXI). 
(a)  Tents. 

The  authorised  scale  of  86  marquees  and  40  single  circular  is  not 
sufficient  for  a  hospital  of  520  beds.  A  marquee  will  only  comfortably 
accommodate  six  sick  in  the  present  pattern  iron  bedstead,  or  516  patients, 
thus  leaving  no  margin  for  necessary  isolation  tents,  or  accommodation  for 
stores  and  offices,  &c.  In  South  Africa  this  number  of  tents  was  largely 
exceeded,  and  in  addition  a  large  number  of  accessory  buildings  were  found 
necessary,  as  previously  mentioned. 

The  Committee  report  as  follows  : — - 

"  There  is  an  universally  expressed  opinion  by  the  Officers  who  were  in 
charge  of  general  hospitals,  as  well  as  by  those  Officers  wdro  did  work  in 
them  and  in  other  military  hospitals  in  the  late  South  African  War,  that 
'European  private,  Indian  pattern'  tent  (E.P.I. P.)  is  a  superior  tent  for 
hospital  wards  and  use  compared  with  the  present  '  hospital  marquee.' 

"  The  advantages  are  : — Their  rectangular  shape,  which  allows  a  better 
and  more  economical  arrangement  of  beds.  The  material  they,  as  well  as 
their  supporting  ropes,  are  made  of  being  cotton,  the  tents  are  practically 
unshrinkable  when  wet,  and  consequently  stand  the  strain  of  wind  and  rain 
storms  much  better  than  marquees,  which  frequently  come  down  owing  to  the 
pegs  drawing,  from  canvas  and  rope  contractions.  Their  poles  of  bamboo  are 
lighter,  and  do  not  break  so  easily.  They  are  warmer  in  cool  weather,  cooler 
in  hot,  and  more  easily  erected  than  marquees. 

"  They  have,  however,  one  disadvantage,  which  is  their  weight,  being 
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about  600  lb3.  (in  comparison  to  marquees,  which  weigh  .'512  lbs.),  and  one 
failing — no  roof  or  ridge  ventilation.  This  could  very  easily  be  remedied  by 
placing  a  window  18  inches  square  in  inner  roof  at  each  side,  and  two  small 
ridge  ventilators  about  9  inches  in  diameter  on  outer  wall  at  either  side  of 
ridge  pole. 

Special  Size  for  Hospital  Wards. — We  are  of  opinion  that  if  these 
E.P.I.P.  tents  were  made  for  a  general  hospital  pattern  ward,  25  feet  long 
and  18  feet  wide  internal  capacity,  to  allow  10  patients  per  tent  (beds  being 
2  feet  9  inches  wide) ;  they  would  be  far  more  useful,  serviceable,  com- 
paratively lighter  than  the  j)resent  tents  (calculating  per  patient),  and  be 
economical  both  in  nursing  duties,  and  in  personnel,  which  would  then  be 
approximately,  one  Royal  Army  Medical  Corps  orderly  to  each  10  patients 
(one  tent),  and  .one  Sister  and  two  staff  nurses  to  four  tents  or  40  jjatients. 
(Lieut. -Colonel  Twiss  suggests  they  be  made  twice  the  size  of  present 
E.P.I.P.  tents,  to  accommodate  12  patients.)  We  therefore  recommend  this 
special  size  being  sujDplied  to  all  general  and  stationary  hospitals  for  ward  use. 

Store  Tents.  —Of  large  tents  the  store  tent  has  also  been  very  uselal, 
especially  when  placed  in  sheltered  situations,  for  the  treatment  principally  of 
enteric  cases.  They  hold  18  patients  comfortably  ;  they  are  best  suited  to 
warm  climates,  their  single  roof,  however,  is  a  disadvantage,  offering  as  it 
does  slight  protection  from  the  sun's  heat.  This,  however,  conld  be  easily 
remedied  by  the  Ordnance  supplying  each  tent  with  an  internal  canopy 
curtain  made  of  light  duck,  to  be  suspended  on  light  copper  wire  ropes  from 
the  ridge  poles,  the  other  end  being  attached  by  hooks  to  the  edge  of  roof  all 
round  at  its  circumference.  This  was  carried  out  in  one  or  two  hospitals 
with  success.  Their  great  advantage  is  their  size,  holding  so  many  patients, 
which  lessens  labour  in  nin-sing  ;  also  their  sides  can  be  rolled  up  in  hot  days, 
allowing  the  patients  free  air  and  a  view  all  round.  This  was  found  to  have 
a  very  beneficial  effect  in  the  treatment  of  a  depressing  fever  like  enteric. 
They  are  also  easily  erected,  and,  judging  them  from  every  point,  they  are  a 
very  serviceable  tent." 

[Note. — -These  store  tents  were  exceedingly  useful,  and  four  or  five 
should  be  added  to  the  equipment  of  every  general  hospital.] 

"  We,  however,  prefer  the  E.P.I.P,  shaped  tent  as  a  hospital  ward  tent, 
as  it  is  suitable  to  all  climates  and  weather.  The  number  of  these  (large 
sized)  required  for  a  general  hospital  of  600  beds  would  be,  allowing  for 
10  j^atients  in  each  tent,  70,  which  allows  four  for  Officers'  hospital  and  one 
for  sick  Nursing  Sisters,  say,  with  five  spare  for  emergencies.  Besides  these 
30  of  the  smaller  size  (E.P.I.P.  tents)  would  be  necessary  for  stores,  divisional 
and  other  offices,  sick  Officers'  mess  and  sitting  room.  Medical  Officers'  mess. 
Nursing  Sisters'  mess  and  sitting  room,  sergeants'  mess  and  duty  tent,  &c. 

"  The  tarpaulin  flooring  provided  for  hospital  marquees  has  been 
satisfactory  in  every  respect,  except  that  it  wears  out  much  faster  than  the 
tents,  so  that  a  reserve  should  be  kept  at  the  base.  We  prefer  them  to 
wooden  floors  (the  expense  of  providing  these  vve  consider  unnecessary),  which 
diminish  internal  ward  space,  hamper  a  hospital  movement,  and  are  easily 
broken,  besides  this  dust  and  damp  are  apt  to  accumulate  underneath  unless 
they  are  taken  up  frequently,  cleaned,  aired,  and  disinfected. 

"Double  Bell  Tent  (C.D.L.).— This  tent  has  been  useful,  principally  for 
isolation  cases.  Its  advantage  over  the  single  bell  is  in  the  double  roof, 
though  the  superficial  area  is  consequently  somewhat  diminished.  This  tent 
should  be  the  only  one  of  this  class  issued  to  fixed  hospitals.  The  number 
required  would  be,  if  hospital  personnel  are  not  accommodated  in  E.P.I.P. 
tents,  54,  which  allows  five  privates,  three  corporals,  and  two  sergeants  to 
each  tent ;  also  10  for  isolation  cases  and  wear  and  tear. 

"  Single  Bell  Tents  (C.S.L.). — These  tents  ough  t  to  be  removed  from  the 
equipment  of  hospitals  as  unsuitable  on  account  of  the  small  amount  of 
protection  they  afford,  either  in  hot  or  cold  weather  ;  they  also  wear  badly 
when  put  to  any  severe  strain  of  climate.  They  were  only  used  for  personnel, 
and  complaints  were  general  as  to  their  unsuitability." 

[Note.— Tents,  single  circular,  are  hardly  suitable  for  a  fixed  camp,  and 
ought  to  be  replaced  by  the  Indian  field  service  double  fly,  for  it  must  be 
(3959)  R  2 
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remembered  that  night  duty  men  cannot  possibly  sleep  in  a  single  fly  tent  m 
the  daytime.  In  fact  it  was  found  necessary  to  make  special  arrangements 
for  the  accommodation  of  night  duty  men  during  the  campaign.] 

"Indian  Field  Officers'  Tents. — We  recommend  this  tent,  measuring 
9  feet  long  by  8  feet  wide,  with  bathroom  attached,  for  use  of  Officers, 
Nursing  Sisters,  and  Warrant  Officers,  instead  of  bell  tents,  as  being  more 
roomy  and  adaptable  to  comfort.  Their  respective  weights  are  practically  the 
same,  and  the  square  shape  of  the  former  renders  it  more  suitable  for  a  living 
tent.  The  number  required  for  this  use  would  be,  allowing  as  above,  and  two 
for  wear  and  tear,  62  tents," 

[Note. — The  objection  to  these  tents  is  that  only  one  cot  can  be  placed 
in  them,  hence  the  number  needed,  which  is  excessive.] 

"  It  would  be  advisable  to  define  all  hospital  ward  tents  by  having  the 
Geneva  red  cross  painted  in  large  size,  say,  6  feet  in  diameter,  on  both  sides 
of  roof.  This  would  be  visible  from  long  distances  and  thereby  tend  to 
prevent  hostile  firing." 

[Note. — The  necessity  is  not  obvious  in  the  case  of  general  and  stationary 
hospitals,  but  the  marking  of  hospital  tents  would  prevent  their  misuse.] 

The  Committee,  in  addition  to  the  recommendations  given  above,  have 
expressed  their  opinion  that  the  subordinate  personnel  of  the  hospital  should 
be  accommodated  in  European  privates'  tents.  This  appears  to  be  a  counsel 
of  perfection.  It  is  perfectly  true  that  the  work  of  a  hospital  involves  a  strain 
on  the  staff"  of  a  different  kind,  but  certainly  not  less  than  that  undergone  by 
the  men  in  the  field,  and  even  in  the  camp  hospitals  the  confinement  and  the 
nature  of  the  duties  depreciated  the  health  of  those  employed  in  it,  and  for 
this  reason  the  whole  staff"  should  be  made  as  comfortable  as  circumstances 
will  allow.  But  the  E.P.  tent  is  a  weighty  and  cumbrous  article,  and  a 
sufficient  number  of  these  for  use  as  wards  is  probably  the  most  that  can  be 
managed.  On  the  other  hand,  the  single  fly  tent  should  not  be  issued  for  the 
use  of  the  personnel  of  a  hospital. 

(6)  Huts  and  Accessory  Buildings. 

Where  a  hospital  is  likely  to  be  more  or  less  permanent,  as  in  the  case  of 
those  at  the  base  and  at  certain  fixed  points  on  the  line  of  communication,  it 
is  an  undoubted  advantage  to  replace  the  tents  by  huts,  and  to  add  more 
satisfactory  accomodation  for  stores  and  other  necessities  than  can  be  provided 
under  canvas.  The  following  pages,  therefore,  include  a  description  of  the 
type  of  huts  for  ward  use,  and  of  the  various  accessories  which  were  found 
useful  in  the  late  war.  All  the  buildings  described  were  in  use  in  one  or 
other  of  the  general  hospitals  during  the  campaign,  though  all  may  not  have 
existed  in  one  hospital. 

It  is,  of  course,  not  proposed  that  all  these  buildings  should  be  invariably 
provided.  As  the  Committee  points  out,  this  is  largely  dependent  on  the 
probable  time  during  which  the  hospital  will  be  in  use,  and  probably  in  some 
cases  existing  buildings  will  be  available  for  conversion  to  hospital  purposes, 
as  in  the  case  of  No.  ]  General  Hospital  at  Wynberg.  But  where  suitable 
buildings  do  not  exist  it  certainly  adds  to  the  efficiency  of  the  unit,  and  to 
ease  in  its  working  when  buildings  are  provided.  The  following  pages  should, 
therefore,  be  taken  as  describing  the  ideal  to  which  the  development  of  the 
hospital  should  tend,  and  not  as  a  statement  of  the  necessities  from  the 
outset. 

These  semi-permanent  structures  may  be  divided  into  the  following 
classes  : — 

(1)  Those  which  are  necessary  from  the  very  jirst — 

(a)  Latrines  and  disinfecting  apparatus. 
(&)  Lavatories,  surface  drains, 
(c)  Water  supply. 

{d)  Kitchens,  sculleries,  milk  stores,  and  the  like, 
(e)  Operating  room. 
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(2)  Those  which  should  he  provided  as  soon  as  j^ossible — 

Storage  accommodation  for  steward's  store,  pack,  linen,  clothing 
and  quartermaster's  store. 

(3)  Those  which  are  desirable,  but  not  urgent — 

Offices. 

Dining  or  mess-rooms,  canteen,  and  the  like. 

(4)  Those  which  depend  on  local  considerations — 

Huts  for  use  as  wards. 

Tents,  especially  the  E.P.  tent,  do  very  well  under  most  conditions,  and 
the  erection  of  huts  is  in  most  cases  not  a  necessity  for  wards. 

Huts. — The  Committee  report  : — 

"  Huts  make  very  suitable  and  convenient  hospital  wards  for  general 
hospitals  situated  at  the  base  of  operations.  They  are  more  convenient  for 
nursing  duties,  and  the  nurses  having  cupboards  in  each  but,  can  keep  their 
necessaries,  medicines,  and  dressings  in  them.  They  are  more  comfortable  for 
the  patients,  especially  in  cold  or  wet  wea.ther. 

"  Portable  huts  are  more  desirable  for  active  service  than  those 
permanently  fixed,  they  are  easier  of  transport,  more  rapidly  erected  and 
removed  for  re-erection  for  further  use.  Those  used  in  the  early  months  of 
the  late  war  for  hospital  wards  were  too  narrow,  being  only  17  feet  7  inches 
wide  ;  the  windows  swinging  an  a  central  pivot,  and  the  eave  ventilation 
arrangements  were  primitive  and  unsatisfactory,  allowing  free  entrance  of 
dust  and  causing  draughts.  The  windows  would  be  better  made  in  halves 
(casement  pattern),  each  half  hinged  to  the  side  frames,  so  that  either  side 
could  be  opened  and  closed  as  desired,  and  the  ventilators  arranged  by  sliding 
panels  over  pei'forated  zinc  openings,  one  below  and  above  each  window.  This 
would  keep  dust  out,  and  the  ingress  and  egress  of  air  could  be  easily  regulated. 
There  should  also  be  ample  ridge  ventilation,  well  protected  from  entrance  of 
rain." 

The  Committee  have  recommended  a  standard  pattern  hospital  hut  for 
use  as  a  ward  on  the  following  plan  :— 

Outside  dimensions — 

Length,  84  feet. 
Width,  21  feet. 

Height — to  eaves,  8  feet  ;  to  ridge,  15  feet. 

To  have  at  one  end  two  small  rooms,  9  feet  by  G  feet,  leaving  the 

length  for  ward  use,  78  feet. 
Verandah  at  one  end,  21  feet  by  12  feet. 

It  should  have  five  windows  at  each  side,  each  made  in  two  halves  (case- 
ment principle,  and  fastened  on  sill  with  bar  fasteners),  measuring  4  feet  by 
3  feet.  These  should  be  so  placed  as  to  allow  room  for  two  bedsteads  between 
each  two  windows,  as  per  attached  plan  No.  1.  The  doorways  should  be 
3  feet  wide.    To  be  used  as  follows  : — 

(1)  Ward  for  20  patients,  giving  per  patient,  superficial  area,  80  square 
feet  ;  cubic  space,  1,030  cubic  feet. 

One  small  room  at  the  end  for  Sisters'  linen  store  room  and  pantry,  &c,, 
with  a  hnen  press  8  feet  high  by  4  feet  wide  for  spare  hospital  linen  (ward 
and  personnel),  &c.,  also  a  fixed  perforated  zinc  safe  2  feet  wide  by  6  feet  high, 
to  keep  nourishment  in,  free  from  dust,  flies,  and  other  impurities.  A  small 
refrigerator,  2^  feet  by  14-  feet,  should  also  be  supplied  for  this.  The  other 
small  room  for  ward  necessities,  cleaning  articles,  &c.,  under  charge  of  the 
ward  orderly,  with  a  suitable  locker  with  shelves  (G  feet  by  3  feet  by  1 1-  feet) 
for -keeping  bed-pans,  urinals,  chambers,  spit-cups,  other  ward  utensils  and 
cleaning  articles  in. 

(The  number  of  ward  huts  that  would  be,  therefore,  necessary  for  a 
600  bedded  hospital  would  be  30  for  Warrant,  N.C.  Officers,  and  men.) 
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(2)  Wa7-d  for  18  Officers,  subdivided  by  partitions  into  three  smaller 
wards,  holding  six  beds  each.    Other  arrangements  as  in  (1). 

(3)  Wai'd  for  special  cases,  or  for  senior  Officers,  subdivided  into  the 
small  rooms,  15  feet  by  9  feet  by  8  feet,  five  on  each  side,  separated  by  a 
central  passage  (3  feet).    Other  arrangements  as  in  (1). 

(4)  Sick  Officers'  dining  and  sitting  room,  subdivided  bj  one  partition, 
giving  two  rooms,  39  feet  by  21  feet  by  8  feet.  Small  rooms  at  the  end  to  be 
used,  one  as  a  pantry  with  sink,  cupboards,  and  shelves,  the  other  for  serving 
meals  from. 

Two  G  feet  by  4  feet  by  1  ^  feet  cupboards  to  be  fitted  in  the  dining  room. 
Furniture  for  these  rooms  to  be  included  in  the  ordnance  equipment  of 
the  hospital. 

The  Committee  state — 

"  (c)  General  Remarks  on  Huts  and  Tents. 

"  We  are  of  opinion  that  huts  should  be  used  for  general  and  stationary 
hospitals  at  the  base,  for  wards  and  other  hospital  accommodation,  also,  when 
practicable,  at  the  advanced  base  or  other  positions  where  the  lines  of  com- 
munication are  secure,  especially  if  there  is  prospect  of  a  prolonged  campaign, 
as  we  consider  them  more  serviceable  than  tents,  the  life  of  which  can  only  be 
calculated  at  six  months.  They  should  be  constructed  of  wood  and  galvanised 
iron  with  wooden  lining  to  walls  and  roof  and  wooden  floors,  the  boards  being 
well  laid  with  grooved  and  tongued  junctions,  the  under  surface  of  which 
should  be  tarred  or  creosoted,  with  free  air  spaces  underneath.  The  ground 
beneath  should  be  concreted  if  possible. 

"  In  all  other  positions  and  circumstances  than  those  described  above,  we 
consider  that  tents  should  form  the  ordnance  equipment  of  general  hospitals, 

"As  a  similarity  in  size  and  simplicity  of  shape  tends  to  expedite  and 
facilitate  erection  we  recommend  that  most,  or  as  many  as  possible,  be  of  same 
design  and  construction  as  per  plans  attached.  In  malarious  and  tropical 
climates  they  should  be  raised  off  the  ground  on  masonry  pillars  3  feet  high. 
The  hut  wards  should  be  warmed  in  cold  weather  by  some  form  of  ventilating 
stove,  and  lighted  by  electricity.  The  E.P.I.P.  hospital  tents  should  be  lined 
with  a  chrome  yellow-coloured  material.  The  huts  inside  might  with  advantage 
be  washed  Avith  this  colour  also,  as  it  is  cleanly  in  appearance  and  disliked  by 
mosquitos." 

There  is  little  to  add  to  these  remarks  of  the  Committee.  The  Doecker 
hut  was  used  by  the  Scottish  National  Red  Cross  Hospital  in  South  Africa. 
These  are  good  huts,  and  easily  ei-ected.  They  do  not,  however,  appear  to 
wear  well  in  heavy  weather.  One  was  blown  down  at  Kroonstadt,  and  the 
others  suffered  considerably  from  the  storms. 

The  locally  made  huts  used  in  the  early  stage  were  narrow.  This  was 
due  to  the  difficulty  of  getting  wood  sufficiently  long  to  enable  them  to  be 
made  wider.  They  had  this  positive  advantage,  that  as  they  were  built  in 
sections  they  were  easily  erected  and  as  easily  taken  to  pieces  for  removal 
and  re-erection  elsewhere.  The  huts  used  later  were  those  sent  out  for 
the  troops  ;  they  answered  very  well. 

Not  all  the  general  hospitals  were  hutted.  The  huts  for  the  troops 
became  available  at  various  dates  in  different  places,  and  the  rule  followed 
was  that  those  hospitals  which,  were  likely  to  remain  established  after  the 
cessation  of  hostilities  should  be  hutted.  The  others  remained  under 
canvas.  A  few  of  the  hospitals  were  partially  hutted  (under  local  arrange- 
ments) from  the  first ;  this  of  course  took  place  only  at  stations  not  far  from 
the  base. 

Accessory  Buildings. — The  following  are  recommended  by  the  Com- 
mittee : — 

"  The  accessory  buildings  necessary  for  a  general  hospital  at  the  base, 
should  be  constructed  of  wooden  frames,  and  galvanised  iron  walls  and  roof, 
with  matchboarding  liningj  ample  ridge  and  side  waill  ventilation  being 
provided. 
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1  . 

>  in 


one  luit. 


in  one  hut. 


A  list  is  appended  with  a  short  descrij^tion  of  each  ; 

(1)  Hospital  clean  linen  store  1    •  i 
/o\               r   ^  I-        4.  r  '^1^  o^^e  hut. 

(2)  foul  linen  store  J 

(3)  Steward's  provision  store 

(4)  Utensil  store  ^  in  one  hut. 

(5)  Quartermaster's  office  (for  two) 

(6)  Pack  store  and  rifle  room. 

(7)  Hospital  kitchen 

(8)  milk  kitchen,  sterilising 

'i  I"    ^f^^^^^y  y  in  one  hut  with  accessory, 

(10)  bhed  lor  boyers  stoves  (8)  f 

(11)  Meat  larder  | 

(12)  Coal  store    '  J 

(13)  Patients'  bath  house;  12  baths. 

(14)  Lavatories  (3). 

(15)  Latrines  (7) 

(16)  Operating   theatre   with,    in   annexe,  X-ray,  photo   room,  and 
sterilising  room. 

(17)  Pathological  laboratory 
(is)  Surgery 

(19)  Nursing  Sister's  duty  room 

(20)  P.M.O.'s  office 
f2l)  Registrar's  office 

22)  Post  office 

23)  Orderly  Medical  Officer's  room 

(24)  Medical  Officer's  kitchen. 

(25)  Nursing  Sister's  mess  hut. 

(26)  Disinfecting  sheds,  iacluding  steriliser  and  incinerator. 

(27)  Oil  and  lamp  storeroom. 

(28)  Reading  room  and  chapel. 

f29)  Clothing  store  J  for  supply  to  patients  in  hospital  \  ^^^^ 
(so)  Red  Cross  store  L  for  patients  leaving  hospital  f 
f3l)  Canteen. 

[82)  Fowl  run  and  hen  coop. 
[33)  Ashpits. 

"The  hospital  clean  linen  store  (size  50  feet  by  21  feet  by  10  feet)  and 
the  foul  linen  store  (14  feet  by  21  feet  by  10  feet)  are  placed  in  one  hut  with 
partition  to  the  roof.  The  clean  linen  store  should  have  three  2-feet  wide 
shelves  all  round  and  a  double-rack  standard  shelving  down  the  centre,  with 
a  wooden  floor  ;  also  a  serving  counter  12  feet  by  2  feet  by  3  feet,  about 
6  feet  from  doorway  [see  Plan  5).  The  foul  linen  store  requires  no  shelving, 
its  floor  should  be  of  concrete  (see  Plan  5). 

"  The  steward's  store  (size  34  feet  by  21  feet  by  10  feet),  the 
utensil  store  (size  20  feet  by  21  feet  by  10  feet),  and  the  quartermaster's 
office  (size  10  feet  by  21  feet  by  10  feet)  are  placed  in  one  hut  (size 
64  feet  by  21  feet  by  10  feet),  divided  by  wooden  partitions  into  three 
compartments. 

"  The  steivarcVs  store  should  also  be  separated  into  two  by  a  wooden 
partition,  one  part  for  a  store,  the  otlier  for  an  issuing  department,  with 
communicating  doorway  between.  It  should  have  a  concrete  floor.  The 
issuing  department  fitted  with  three  rows  of  l-|-feet  shelving  round  three 
sides,  and  a  serving  counter  12  feet  by  2  feet  by  3  feet  high,  about  6  feet 
from  doorway,  also  two  specially  constructed  strong  cupboards  which  should 
be  fixtures  for  safe  custody  of  wines  and  spirits  [see  Plan  6). 

"The  utensil  store  should  also  have  2-feet  shelving  fitted  all  round  and 
a  concrete  floor. 

"  The  quartermaster  s  office,  situated  at  end  of  hut,  should  have  three 
short  shelves  and  two  cupboards  for  safe  preservation  of  documents  and  books. 
Its  floor  ought  to  be  of  wood  [see  Plan  6). 

"  Th.e  pack  store  (size  56  feet  by  21  feet  by  10  feet)  and  rifle  room  (8  feet 
by  21  feet  by  10  feet)  are  placed  in  one  hut  (64  feet  by  21  feet  by  10  feet), 
divided  by  a  wooden  partition.    The  former  should  be  fitted  with  three  rows 
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of  2  feet  wide  shelving  (2  feet  apart)  all  round,  except  at  windows  and  doors  ; 
and  two  standard  double  racks,  with  four  rows  of  shelving,  2  feet  wide,  down 
the  centre,  with  a  passage  between,  3  feet  wide.  This  will  give  ample 
accommodation  for  600  kits  {see  Plan  7). 

"  The  room  should  have  stands  for  a  double  row  of  rifles  all  round, 
both  on  walls  and  floor,  and  a  window  at  each  side.  It  would  be  better  if 
each  stand  was  lettered  and  numbered  ;  ample  light  and  ventilation  should  be 
provided  by  four  windows,  size  4  feet  by  3  feet  ;  the  floor  shotdd  be  concrete, 
both  in  pack  and  rifle  stores,  to  allow  of  their  being  washed  out  with  dis- 
infectants frequently  {see  Plan  7). 

"  The  hitchen,  situated  behind  medical  and  surgicil  divisions,  and  equi- 
distant from  all,  should  occupy  a  central  position.  It,  however,  should  be 
sufficiently  remote,  say  50  yards  from  them,  to  render  danger  from  fire 
impossible.  In  this  position  it  is  ea.sily  accessible  for  supply  carts,  &c.,  and 
sufficiently  distant  from  hospital  wards  for  a  drainage  system  from  scullery 
to  be  established.  It  should  consist  of  one  hut,  64  feet  by  21  feet  by  10  feet, 
divided  into  general  kitchen,  52  feet  by  21  feet  by  10  feet,  and  milk  (dairy 
and  sterilising)  kitchen,  12  feet  by  21  feet  by  10  feet,  the  former  fitted  with 
four  large  ranges,  situated  in  the  centre  of  the  kitchen  (back  to  back  is  the 
best  arrangement  for  them),  with  a  central  chimney.  We  think  that  four 
large  ranges  should  prove  sufficient  ;  but,  if  not,  two  more  can  be  easily 
added,  one  at  each  end,  crosswise.  Hot  water  boilers  should  be  attached  to 
each  range,  and  accumulation  circulatory  cylinders  for  the  supply  of  hot  water 
to  scullery,  and  12  baths.  A  hot  plate  for  500  diets  should  be  fitted  at  one 
end,  and  cupboard  lockers  and  drawers  fixed  for  storing  cooking  necessities, 
&c.,  the  top  of  which  would  form  kitchen  tables.  The  floor  should  be  of  con- 
crete. Sliding  counters  should  be  attached  to  two  windows  for  serving  dinners 
through.  Four  windows,  4  feet  by  6  feet,  three  in  front  wall  and  one  in  end  wall, 
should  give  ample  light.  The  entrance  door  should  be  divided  horizontally 
about  3  feet  from  ground,  for  entrance  of  more  air  and  light  if  necessary. 
An  amiexe,  constructed  as  a  lean-to  hut  against  the  posterior  wall  of  kitchen, 
inside  wall  10  feet  high,  outside  wall  9  feet.    Size  64  feet  by  10  feet  by 

9  feet,  divided  as  follows  : — A  meat  store  (larder),  12  feet  by  10  feet  by  9  feet ; 
a  scullery,  20  feet  by  10  feet  by  9  feet  ;  a  Soyer's  stove  shed,  20  feet  by 

10  feet  by  9  feet  ;  a  coal  store,  12  feet  by  10  feet  by  9  feet.  The  larder 
should  have  one  door,  3  feet  wide,  opening  from  outside,  and  two  large  per- 
forated zinc  windows,  4  feet  by  3  feet,  to  allow  of  free  admission  of  cool  air, 
but  no  flies.  It  should  be  fitted  with  a  butcher's  bench  and  strong;  hooks  for 
hanging  cascases  on.  In  this  store  ail  the  meat  is  cut  up  before  brought  into 
kitchen  for  cooking.  The  floor  should  be  of  concrete,  and  frequently  washed 
out  with  disinfectants,  and  the  inside  of  the  walls  frequently  whitewashed 
{see  Plan  8). 

"  The  milk  kitchen  is  situated  at  end  of  hospital  kitchen.  It  measures 
12  feet  by  21  feet  by  10  feet,  has  room  for  six  to  eight  sterilisers  if 
necessary,  and  should  be  fitted  with  stone  shelves  for  standing  milk  on  to  cool. 
It  is  lighted  by  a  window,  size  6  feet  by  4  feet,  situated  in  gable  wall.  The 
entrance  door  should  be  divided  horizontally  to  allow  of  more  air  and  light  if 
necessary  ;  also  to  act  as  an  issuing  counter.  The  floor  ought  to  be  of 
concrete  (see  Plan  8). 

"  Tlie  scullery,  20  feet  by  10  feet  by  9  feet,  should  have  a  long  (porcelain 
or  metal)  washing  trough  down  the  centre  or  one  side,  for  washing  plates, 
pots,  saucepans,  &c.,  and  a  double  row  of  shelves  along  one  side  and  two  ends 
for  keeping  them  on  when  clean.  Its  supply  of  hot  water  should  come  from 
the  kitchen  accumulator.  Its  floor  should  be  concreted.  There  should  be  a 
communicating  door  between  kitchen  and  scullery  ;  also  one  opening  outside 
{see  Plan  8). 

"  The  annexe  for  Soyer's  stoves  (or,  better  still,  agricultural  or  cattle  food 
boilers)  should  have  a  communicating  door  to  kitchen.  Its  size  has  been 
planned  to  hold  eight  of  the  latter,  v.'hich  proved  far  more  serviceable  after 
prolonged  use  than  the  ordinary  Soyer's  stoves  for  boiling  vegetables,  meat, 
water,  &'c.  We  suggest  that  those  fixed  on  wheels  as  better  for  movement. 
The  floors  ought  to  be  concreted ;  there  should  also  be  a  door  opening 
outside.  The  phipineys  from  boilers  can  pass  direct  through  roof  {see 
Plan  8), 


{To  face  p.  137  ) 


Latkixes.     No.  20  General  Hospital. 


Lavatory.  No.  20  (General  Hospital.  ~ 
(The  doors  iit  the  back  lead  into  huth-rooms.) 


137 


"  The  coal  store,  size  12  feet  by  10  feet,  ought  only  to  have  one  door  of 
entrance,  and  that  from  outside,  and  no  communication  between  it  and  kitchen 
on  account  of  ingress  of  coal  dust,  and  no  windows.  It  is  capable  of  holding 
four  tons  of  coal ;  this  is  the  main  coal  supply  for  the  whole  hospital.  Its 
floor  ought  to  be  of  concrete  [see  Plan  8). 

"  The  baths,  12  in  number,  which  is  considered  sufficient,  are  situated  in  a 
hut,  adjacent  to  the  kitchen  for  hot  water  supply,  near  centre  of  hospital  for 
convenience  of  patients,  and  in  cross  roads,  being  adjacent  to  drainage  scheme. 
A  doubled  span  hut  30  feet  by  21  feet  by  8  feet  at  eaves,  with  a  double  row 
of  six  baths,  arranged  in  cubicle  partitions  8  feet  high,  containing  a  7-foot  bath 
and  seat  in  each.  The  hot  water  supply  should  be  laid  on  by  pipes  from 
kitchen,  fitted  with  tap  to  each  bath.  By  this  arrangement  there  is  a  constant 
supply  of  hot  water,  day  and  night,  w^hich  could  not  be  if  they  were  situated 
elsewhere  in  the  camp,  unless  a  specially  designed  boiler  house  was  erected  in 
connection  with  baths,  A  cold  water  supply  also  to  be  laid  on  by  pipes — one 
tap  to  each  bath.  The  branch  drain  pipes  from  scullery  and  bath  house 
should  lead  direct  into  the  main  drain,  being  properly  trapped.  The 
floors  of  bath  rooms  and  passages  should  be  of  concrete,  slightly  sloping 
outwards,  where  a  surface  drain  should  take  the  surplus  water  and  washings 
from  floor,  which  should  be  carried  out  daily;  scrupulous  cleanliness  should 
be  observed  in  all  other  respects  (see  Plan  8a). 

"  The  lavatories,  three  in  number,  two  for  patients  and  one  for  detach- 
ment Royal  Army  Medical  Corps;  size,  each  40  feet  by  15  feet  by  8  feet. 
Those  for  the  patients  should  be  situated,  one  at  outer  side  of  both  the 
surgical  and  medical  divisions,  about  50  yards  distant,  and  in  a  line  with  the 
latrines,  having  one  door  for  admission  and  four  windows,  two  at  each  side,  a 
washing  stand  table  with  a  1-inch  edging  all  round  to  prevent  overflow, 
constructed  of  wood  and  covered  with  zinc,  size  30  feet  by  5  feet,  and  3  feet 
high,  sloping  slightly  from  the  sides  to  the  centre,  which  is  hollowed  to  form 
a  drain,  which  cainies  the  water  to  one  end,  then  down  a  2-incli  discharge 
pipe  to  the  branch  drain  (leading  to  the  main),  which  should  be  properh^ 
trapped  outside  the  hut.  The  water  supply  is  arranged  by  a  pipe  passing 
from  one  end  of  table  to  the  other,  about  its  centre.  This  is  fitted  with 
30  branch  taps,  15  at  each  side,  arranged  alternately.  A  concrete  floor, 
4  inches  thick,  is  necessary  ;  also  a  strong  wooden  trellis,  1  yard  wide,  for 
standing  on  placed  round  the  wash  tables.  Each  wash  house  ought  to  have 
30  zinc  or  enamelled  iron  washing  basins. 

"  The  Latrines,  seven  in  number,  as  follows  : — 

3  for  patients. 

1  for  Officers'  hospital. 

1  for  detachment  Royal  Army  Medical  Corps. 
1  for  Medical  Ofiicers'  camp. 
1  for  Nursing  Sisters'  camp. 

"The  patients'  latrines,  three  in  number,  two  being  45  feet  by  18  feet 
in  size,  consist  of  a  galvanised  iron  screen  dowui  the  centre,  on  one  side  of 
which  accommodation  for  a  single  row  of  20  seats  is  provided,  being  roofed 
only  over  the  seats  to  allow  free  circulation  of  air.  A  protection  wall,  which 
is  included  in  measurements,  surroimds  the  w^hole  except  for  the  entrance 
doorways  at  both  ends. 

"The  opening  in  posterior  wall  is  for  conservancy  men  to  come  and  go, 
a  space  6  feet  wide  being  allowed  inside  this  wall  for  spare  buckets  and  others 
for  emptying  bed-pans,  urinals,  and  slops  fj-oai  wards  into.  In  this  space 
is  also  kept  the  supply  of  disinfectants  necessary  for  use,  the  conservancy 
being  done  from  the  back  of  the  seats,  over  the  openings  for  which  hinged 
doors  should  hang  to  prevent  draught  and  blowing  about  of  latrine  paper. 
The  whole  floor  should  be  of  concrete  4  inches  thick  to  allow  of  daily  washing 
and  disinfection.  Two  seats  should  be  partitioned  off  and  marked  '  For 
venereal  patients'  use  only.'  Boxes  as  fixtures  for  latrine  paper  are  necessary 
[see  Plan  9.) 

"  The  third  patients'  latrine,  intended  only  for  convalescent  enteric  fever 
patients  (placed  about  50  yards  from  the  side  of  that  division  and  containing 
only  six  seats),  is  designed  and  constructed  like  the  other  latrines  ;  all  the 
excreta  and  liquid  slops  brought  from  wards  to  this  latrine  are  disinfected. 
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The  three  small  latrmes  (size  12  feet  by  12  feet)  for  sick  Officers,  Medical 
Officers,  and  nursing  Sisters'  use  consist  of  three  seats  each,  and  are  of  same 
design,  except  with  partitions  between  each  seat  and  doorways  for  privacy. 
A  urine  tub  stands  in  the  corner  of  the  two  former.  We  have  allowed  an 
average  of  20  seats  for  each  division  of  200  beds  (10  patients  per  seat) 
(except  for  the  enteric  division,  for  which  latrine  accommodation  for  60  con- 
valescents, i.e.,  about  one-third  of  the  beds,  has  been  provided). 

"  The  latrine  for  detachment  Royal  Army  Medical  Corps  should  be  the 
same  in  design  as  that  for  the  patients,  only  that  four  seats  ;  should  be 
partitioned  off  for  N.C.  Officers.  Its  position  should  be  about  50  yards  from 
inner  flank  of  their  camp,  behind  patients'  latrine.  Boxes  of  dry  earth  and 
scoops  should  be  placed  in  each. 

"  Urinals. — Four  soil  buckets  are  placed  in'  each  front  corner  of  latrine 
enclosure.  These  are  partitioned  off  for  privacy.  These  would,  of  course,  be 
unnecessary  if  a  system  of  drainage  was  laid  down  which  for  prolonged 
occupation  is  considered  advisable.  The  dry-earth  system  is  the  one  advocated. 
A  small  shed  should  be  supplied  for  storing  the  dry  earth  in  ;  removal  of  the 
pails  to  take  place  morning  and  evening.  The  strictest  attention  to  cleanliness 
is  necessary,  floors  and  seats  should  be  washed  down  with  disinfectant 
solutions ;  pine  wood  sawdust  or  carbolic  powder,  and  dry  sand  sprinkled 
over  the  floor  daily^  the  inside  walls  being  limewashed  at  frequent  intervals." 

[Note. — The  drainage  system  is  not  very  clearly  defined.  It  should 
certainly  be  a  surface  system  only.  Pipe  drains  are  troublesome  and.  dangerous 
unless  well  and  carefully  laid,  and  it  is  not  probable  that  this  could  be 
satisfactorily  done  in  a  service  hospital.] 

"  Operating  Theatre. — This  should  also  be  constructed  of  a  wooden 
frame  with  galvanised  iron  roof  and  sides,  and  matchboard  lining  to  same. 
Size  25  feet  by  25  feet  by  10  feet  walls.  It  should  have  two  roof  lights 
6  feet  by  4  feet,  with  green-coloured  drawn  blinds,  three  sides  having  two 
windows  each,  6  feet  by  4  feet,  the  fourth  side  has  the  X-ray  photographic 
and  sterilising  room  attached  as  annexe. 

"  The  walls  should  be  covered  with  white  enamel  paint,  two  coats,  to 
prevent  absorption,  and  to  enable  them  to  be  washed  with  disinfectants  when 
necessary.  The  white  colour  also  tends  to  lighten  the  room.  The  floor  should 
be  covered  with  thick  linoleum  all  over  to  prevent  absorption,  as  also  to  allow 
of  its  being  washed  with  disinfectants.  Green  roller  blinds  should  be  fixed 
in  all  the  windows,  the  lower  sashes  of  which  ought  to  have  dulled  glass.  The 
entrance  door,  as  well  as  that  to  the  X-ray  room,  should  be  4  feet  wide,  to 
allow  ample  room  for  stretchers  with  attendants.  Four  ventilators,  sliding 
panels  over  perforated  zinc,  should  be  placed  in  the  walls.  Two  powerful 
hanging  kerosene  oil  lamps,  of  100  candle  power  (if  electric  light  is  not 
procurable),  are  required  for  night  work,  also  two  small  hand  lamps  with 
reflectors,  for  throwing  light  on  the  patient.  In  several  of  the  general 
hospitals  in  South  Africa  portable  electric  lamps  of  20  candle  power  were  used 
for  this  purpose  with  very  good  effect.  The  regulation  fittings  for  operating 
theatre  supplied  during  the  later  portion  of  the  war  were  suitable,  only  the 
glass  case  for  instruments  is  not  large  enough  ;  two  of  the  sam.e  size  would  be 
preferable  to  one  of  larger  size. 

"  It  is  advisable  that  all  surgical  instruments  should  be  kept  in  operating 
theatre  in  glass  cases  under  immediate  eye  of  nursing  Sister  in  charge,  and 
for  immediate  use  when  necessary.  An  ample  supply  of  hot  and  cold  water 
should  be  laid  on,  with  taps  over  sink  and  hand  basins.  These  should 
discharge  into  a  portable  cistern  outside,  which  could  be  emptied  as  required. 

"  The  X-ray  and  photographic  room,  if  not  under  the  same  roof,  should 
form,  with  sterilising  room,  an  annexe  to  the  operating  theatre,  having  a  door 
of  communication  between  ;  their  size  20  feet  by  15  feet,  with  a  partition 
dividing  5  feet  by  15  feet  off,  to  form  the  dark  room  for  photography.  The 
dark  room  requires  a  red  glass  window  1^  feet  square,  also  a  sink  and  three 
rows  of  shelving  all  round. 

"  The  X-ray  room,  in  which  there  is  ample  space,  should  also  be  used,  for 
administering  anaesthetics  to  patients." 

[Note. — It  is  better  to  have  a  separate  room  for  this  purpose.] 
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"  A  room  5  feet  by  15  feet  by  8  feet,  for  sterilising  dressings,  towels,  &c., 
forms  portion  of  the  annexe,  with  communicating  door  to  the  operating 
theatre.  It  is  a  convenience  that  cannot  well  be  done  without,  and  should 
contain  a  cupboard  6  feet  by  4  feet  by  1^  feet  for  surgical  dressings, 
towels,  &c.,  under  care  of  the  nursing  Sister. 

"  The  dis'penary ,  size  28  feet  by  21  feet  by  8  feet  ;  the  pathological 
laboratory,  size  20  feet  by  21  feet  by  8  feet ;  and  the  night  Sister's  duty  room, 
size  16  feet  by  21  feet  by  8  feet,  will  form  another  hut  64  feet  by  21  feet  by 
8  feet.  The  dispensary  should  have  a  10  feet  by  6  feet  room  partitioned  oft* 
in  one  corner  for  keeping  splints  in  ;  this  ought  to  be  provided  with  three 
rows  of  shelving  l^-  feet  wide  all  round.  A  poison  cupboard  6  feet  by  3  feet, 
at  one  corner,  for  safe  keeping  of  poisons,  with  four  shelves.  A  dispensing 
counter  across  room,  within  4  feet  of  entrance  door  ;  an  enamelled  iron  or 
porcelain  sink  at  one  corner,  which  should  discharge  through  wall  into  a 
portable  cistern  outside  ;  and  four  rows  of  shelving  all  round  (see  Plan  11). 

"  The  'pathological  and  bacteriological  laJjoratory,  situated  at  one  end  of 
hut,  should  have  three  windows,  6  feet  by  3  feet,  to  afford  plenty  of  light, 
and  locker  cupboards,  3  feet  high,  along  the  window  sides.  A  porcelain  sink 
and  hand  basin  fixed  in  one  corner,  which  should  discharge  through  wall  into 
a  portable  cistern  outside.  This  room  requires  ample  ventilation,  ridge  and 
wall. 

"  The  night  Sisters'  duty  room  is  very  necessary  for  the  comfort  of  these 
ladies  doing  night  duty,  especially  during  inclement  weather.  Armchairs, 
table,  hanging  lamp,  and  an  oil  stove  for  preparation  of  nourishment,  also 
cupboards  for  medicines,  stimulants,  &c.,  are  all  the  fittings  necessary  [see 
Plan  11). 

"  Principal  Medical  Officer  and  Registrar  s  Office, — Attached  is  a  plan 
of  a  suitable  hut,  size  45  feet  by  24  feet  by  8  feet,  for  Principal  Medical 
Officer,  Registrar,  and  their  clerks'  offices,  also  post-office,  and  Orderly  Medical 
Officer's  room. 

"  The  situation  of  the  hut  should  be  fairly  central  and  convenient  to  all 
divisions  for  purposes  of  administration. 

"  Sizes— P.M. O.'s  office       ...       ...       ...  15'  X  12' X  8'. 

Eegistrar's  office   15'  X  12/  X  8'. 

Sergeant-major's  and  clerk's  office...  15'  X  12'  X  8'. 

Registrar's  and  pay  clerk's  office  ...  1 5'  X  1 2'  X  8'. 

Post  office   15'  X  12'  X  8'. 

O.M.O.'s  room       ...   15'  X  12'  X  8'. 

"  They  should  be  all  separate,  with  communicating  doors  between  the 
first  four  {see  Plan  12). 

"  Telephonic  communication  should  be  laid  on  to  the  sergeant-major's 
office  from  the  principal  hospital  centres,  viz.  :  Quartermaster's  and  Divisional 
Officer's  offices. 

"  Nm^sing  Sisters  Qitarte7's.— Nursing  Sisters,  whether  living  in  huts 
at  base  or  in  tents  with  advanced  hospitals,  should  always  have,  if  possible, 
a  mess  hut  consisting  of  sitting  room,  dining  room,  kitchen,  scullery,  and 
pantry. 

"  Tlie  one  suggested  measures  64  feet  by  21  feet  by  8  feet,  with  rooms 
as  follows:  sitting  room,  20  feet  by  21  feet  by  8  feet;  dining  room,  24  feet 
by  21  feet  by  8  feet;  kitchen,  20  feet  by  10|-  feet  by  8  feet;  scullery  and 
pantry  (each),  10  feet  by  10^  feet  by  8  feet.  A  large  range  should  be  fixed 
in  the  kitchen,  also  dressers  and  lockers.  A  sink  in  the  scullery,  which, 
like  those  in  other  huts,  can  discharge  into  a  portable  cistern  outside  the  hut 
wall.    The  pantry  would  require  a  locker  press  for  stores. 

"  A  scale  of  equipment  for  Sisters'  quarters  on  service  is  required. 

"  At  the  base  the  ladies  ought  to  be  housed  in  huts.  One  constructed 
on  same  plan  as  that  shown  for  sick  officers,  '  single  room  hut,'  would  give 
very  suitable  rooms  ;  size  14  feet  by  9  feet  by  8  feet  would  give  accommodation 
for  6  on  each  side — 12  ladies  in  one  hut.  Three  such  huts  would  be  required, 
allowing  for  34  sisters  ;  this  would  give  one  spare  room.  The  two  end  rooms 
in  one  hut  should  have  a  partition  instead  of  a  3-fbot  passage  between  them 
to  serve  as  chief  matron's  sitting  and  bedroom ;  the  passage  at  further  end 
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of  othe]-  huts  could  be  used  for  box  rooms.  A  small  extra  hut  would  have 
to  be  provided  for  one  liousekeeper  and  three  servants. 

"  In  base  hospitals,  the  Medical  Officers'  mess  hut  should  be  similar  in 
design  and  size  to  the  one  for  the  nursing  Sisters. 

"  If  sleeping  huts  are  necessary,  those  already  described  form  very 
comfortable  accommodation." 

[Note. — Hut  accommodation  for  the  staff  will  only  be  required  under 
very  exceptional  circumstances,  and  need  hardly  be  considered.] 

"  Diswfecting  Sheds. — The  disinfecting  sheds  (two  in  number) — one  for 
soiled  clothes,  the  other  for  infected  discharges — should  be  situated  close 
to  one  another,  and  about  50  yards  from  the  outer  flank  of  infectious  division, 
constructed  of  similar  materials  as  other  huts,  but  without  matchboard  lining. 
That  for  infectious  clothes,  size  55  feet  by  15  feet  by  10  feet,  should  consist 
of  three  divisions — 

(1)  15  feet  by  15  feet  by  10  feet,  where  all  clothes  are  steeped  in  chemical 

disinfecting  solutions  and  wrung  out. 

(2)  15  feet  by  15  feet  by  10  feet,  where  the  foecal  soiled  clothes  and 

others  requiring  it  are  boiled, 
(o)  25  feet  by  15  feet  by  10  feet,  for  Thresh's  steam  disinfecting  apparatus. 

"  The  floor  of  this  entire  shed  should  be  of  concrete,  4  inches  thick. 

"  The  first  should  have  three  wooden  tubs,  about  3  feet  by  3  feet  in  size, 
with  a  wooden  tap  in  each,  close  to  the  bottom,  for  emptying  them.  They 
should  be  raised  on  6-inch  concrete  platforms,  and  ought  to  be  placed  three 
on  each  side  of  lower  half  of  shed.  A  small  open  drain,  commencing  at  first 
tub  each  side,  made  in  the  concrete,  in  connection  with  a  portable  cistern, 
sunk  at  back  of  hut,  is  also  necessary  if  main  system  of  drainage  does  not 
exist.  A  low  partition,  3  feet  high,  should  separate  No.  1  shed  from  No.  2, 
to  allow  of  clothes  which  have  been  chemically  disinfected  and  require  boiling 
being  passed  into  No.  2  shed  for  that  purpose. 

"No.  2  division  shed  requires  two  large  sized  (100  gallon)  boilers  with 
cocks.  The  chimneys  should  pass  through  the  side  walls  and  extend  about 
4  feet  above  the  roof. 

"  No.  3  division  shed  should  have  a  large  size  steam  disinfecting  apparatus 
with  a  door  at  each  end,  one  for  entrance  of  infected  clothing,  the  other  for 
exit  of  disinfected.  (The  Thresh's  apparatus  supplied  to  hospitals  in  South 
Africa  was  not  large  enough  for  requirements.)  A  partition  should  completely 
divide  this  shed  into  two,  one  for  infected,  the  other  for  disinfected  clothing. 
The  chimney  should  pass  through  and  extend  4  feet  above  the  roof. 

"A  small  lean-to  shed  at  end  of  this  division  as  coal  cellar  is  also 
necessary. 

"  Excreta  and  Slops. — The  second  shed  for  disinfection  and  sterilisation 
of  all  infected  discharges  and  slops  from  infectious  division,  &c.  (size  25  feet 
by  15  feet  by  10  feet),  should  have  a  sink  in  one  corner,  drained  into  a  cistern 
outside  at  back  of  hut,  for  washing  bed-pans  and  urinals  in  after  chemical 
disinfection.  At  one  end  of  hut  a  large  100-gallon  (or  150-gallon)  ordinary 
boiler  set  in  brick  fireplace  should  be  erected,  with  chimney  built  outside,  for 
sterilising  all  infected  discharges  and  slops.  The  walls  all  round  should  only 
extend  6  feet  high,  leaving  a  space  of  1  foot  below  to  allow  for  free  circulation 
of  air." 

[Note. — See  a  note  later  on  this  point.] 

"  The  clothes  boiler,  excreta  steriliser,  and  outside  cisterns  should  be 
emptied  by  hand  buckets  into  sanitary  carts  as  frequently  as  necessity 
demands.  All  these  sheds  should  be  lime-washed  inside  frequently,  and 
floors  washed  with  disinfectants  daily. 

"  An  incinerator  for  burning  used  dressings,  infected  and  worn  out 
clothing,  and  all  refuse  generally  found  in  camps  is  a  necessity.  This  can 
easily  be  constructed  for  dry  materials.  An  ordinary  covered  furnace  with 
good  draught  is  all  that  is  required. 

"  The  combination  steriliser  and  incinerator  as  used  in  No.  4  General 
Hospital  (which  is  reported  on  as  satisfactory  in  every  respect)  is  practically 
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a  steriliser  (as  far  as  destruction  of  liquid  excreta  is  concerned),  for  the 
heating  of  Avhich  dry  camp  refuse,  infected  and  old  clothing',  &c.,  was  used 
as  fuel.  This  is  an  excellent  plan,  as  both  processes  being  performed  by  the 
one  furnace  fuel  is  saved,  and  the  mixing  of  dry  absorbeiijts  to  render  liquids 
semi-solid  is  not  required.  This  is  an  appliance  worthy  of  imitation  and 
reproducti(jn,  plan  of  which  is  attached." 

[Note. — The  chief  advantage  of  this  method  of  sterilising  excreta  by  heat 
is  that  it  disposes  at  once  of  the  urine  and  other  fluids,  and  that  it  can  be 
easily  improvised  on  a  small  scale.  But  incinerators  were  used  at  many  of  the 
general  hospitals,  and  when  constructed  of  proper  material  worked  well.  The 
difficulties  were  chiefly  due  to  subsidence  and  cracking,  the  results  of  faulty 
construction.  These  were,  of  course,  most  successful  where  it  was  found 
possible  to  use  solid  material  to  mix  with  the  fluids,  but  in  many  places  there 
was  no  difficulty  about  this.  At  No.  2  General  Hospital  and  at  No.  20  these 
incinerators  worked  particularly  well.  A  plan  of  that  at  No.  20  is  attached. 
The  Committee,  however,  prefer  boiling  on  account  of  the  difficulty  about 
fluids.] 

"  If  a  satisfactory  portable  appliance,  combining  in  one  both  steriliser  and 
incinerator  could  be  designed  of  a  sufficiently  light  weight,  say,  between 
1  and  2  tons,  for  horse  draught  it  would  be  of  great  advantage  to  field, 
stationary,  and  advanced  general  hospitals. 

"The  fire  chamber  should  be  of  large  size,  probably  lined  with  specially 
shaped  fireclay  blocks,  and  the  boiler  capable  of  holding  about  100  gallons,  so 
set  in  fire  chamber  that  the  flames  should  play  all  round  under  surface  and 
sides. 

"  It  would  be  advisable  to  have  the  whole  of  disinfecting,  sterilising,  and 
incinerating  appliances  surrounded  by  an  8  feet  high  corrugated  iron  fencing. 
Its  size  would  necessarily  depend  on  the  size  of  enclosed  buildings  and 
appliances,  and  it  should  be  floored  with  concrete. 

"  A  small  shed,  12  feet  by  12  feet  by  8  feet,  for  storage  of  paraffin  oil 
and  trimming  all  hospital  lamps  is  required.  Its  position  should  be  central, 
and  near  the  quartermaster's  stores,  under  whose  care  it  would  be. 

"  A  hut,  the  same  size  and  shape  as  the  clean  and  foul  linen  store, 
divided  into  two,  with  two  rows  of  shelving  all  round  both  rooms,  and 
counters  across  near  the  doorways  would  form  all  that  is  necessary  for  a  Red 
Cross  and  clothing  stores,  if  still  considered  necessary  for  the  Royal  Army 
Medical  Corps  to  perform  these  duties. 

"  A  hut,  to  act  as  chapel,  library,  reading  and  writing  room,  would  be  a 
convenience  both  to  patients  and  hospital  personnel.  A  suitable  one  would 
be  a  hospital  ward  hut,  but  without  partitions  or  small  rooms,  size  84  feet  by 
21  feet  by  10  feet. 

"  Huts  in  place  of  tents  for  canteen  (dry  and  wet),  filters,  also  sheds  for 
carpenter,  tailor,  sailmaker,  shoemaker,  and  barber's  shops,  if  not  absolutely 
necessary,  are  very  desirable. 

"  A  foivl-house  and  run,  size  about  24  feet  by  8  feet  by  8  feet  inclusive  is 
a  necessity  when  live  fowls  are  supplied,  as  they  were  in  South  Africa, 

"  Ash-pits.-— Two  are  necessary,  each  12  feet  by  12  feet  by  6  feet  (one 
side  being  removable),  constructed  of  galvanised  iron,  and  floored  with 
concrete. 

"  Railway  Siding. — General  and  stationary  hospitals  should  be  erected 
as  close  as  possible  to  the  railway  line  for  convenience  in  transferring  sick  and 
wounded.  If  a  suitable  site  cannot  be  obtained,  a  railway  siding,  with 
platform,  should  be  constructed  (as  early  as  possible),  to  the  hospital  for  its 
use.    Size  of  platform  150  feet  by  12  feet  with  a  ramp  18  feet  wide." 

(ii)  General  Remarks  on  Medical  and  Surgical  Stores  {see  Appendices  XlX 

and  XX). 

A  comparison  of  the  requisitions  from  the  general  hospitals  would  show 
the  difference  between  the  medical  and  surgical  stores  actually  used  and  those 
at  present  included  in  the  authorised  scale  of  equipment.  The  Committee 
state : — • 
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"The  following  remarks  of  tlie  late  Lieut. -Col.  H.  J.  Peard,  C.M.C,  we 
quote,  as  the  views  therein  expressed  are  worthy  of  most  careful  consideration, 
and  express  our  opinion 

"  '  The  medical  and  surgical  equipment  of  a  general  hospital  appears  to 
have  been  worked  out  in  an  entirely  false  principle,  consisting,  as  it 
does,  of  the  equipment  of  a  field  hospital,  multiplied  by  five,  with 
some  drugs  and  instruments  added.  The'  functions  of  the  two 
hospitals  are  quite  distinct,  the  field  hospital  being  intended  only  for 
the  temporar}^  reception  of  sick  and  wounded,  and  having  only  few 
formal  operations  performed  in  it,  while  a  general  hospital  is  intended 
for  the  permanent  reception  of  the  sick  and  wounded,  and  has  many 
formal  and  complicated  operations  performed  in  it.  In  the  same 
way  the  multiplication  of  the  medical  equipment  of  a  field  hospital 
in  no  way  meets  the  needs  of  a  general  hospital.'  " 

General  hospitals  should  be  complete  in  themselves  as  regards  surgical 
equipment,  and  should  not  require  to  draw  on  a  district  loan  equipment.  The 
Committee  continue  : — 

"  Most,  if  not  all,  of  the  surgical  equipment  could  be  packed  in  cases 
marked  "General  Hospital,"  "  Surgical  Instruments  No.  1,"  or  "  No,  2,"  and 
a  list  of  contents  placed  in  each  case.  No  panniers  or  fracture  boxes  should 
be  held  on  charge  ;  other  units  requiring  these  can  obtain  them  from  the  base 
or  advanced  medical  stores.  A  general  hospital  should  not  be  a  transmitting 
agency  for  these  articles. 

"  Splints,  materials  for  splints,  dislocation  apparatus,  also  that  for 
extension,  counter  extension,  &c.,  should  be  packed  in  one  case.  The  cases 
should  not  be  too  large,  but  strong,  and  fitted  with  brass  hinges  and  locks,  so 
that  they  could  be  used  as  cupboards  in  dispensary.  The  surgical  instrument 
cabinet  supplied  was  far  too  small  for  requirements,  and  not  entirely  dust 
proof,  which  is  very  necessary.  It  would  save  weight,  and  be  otherwise 
beneficial,  if  all  metal  splints  were  as  far  as  possible  made  of  aluminium  or  an 
aluminium  alloy,  which  is  stronger. 

"  There  should  always  be  a  large  reserve  of  medical  and  surgical  supplies 
within  easy  reach  of  general  and  stationary  hospitals,  as  these  units  may  at 
any  time  be  flooded  with  wounded,  and  a  deficiency  would  then  lead  to 
disastrous  consequences. 

"We  have  added  a  few  drugs  {see  Appendix  XIX)  we  consider  necessary, 
removed  some  which  we  consider  unnecessary,  and  increased  and  decreased 
supplies  as  we  judged  best.  The  remaining  drugs,  &c.,  appearing  in  Appendix 
No.  XLIV,  "  E.egulation  for  Army  MedicpJ  Services,  1900,"  and  not  mentioned 
by  us,  should  remain  in  quantity  as  there  given. 

"  The  amount  of  each  drug  in  the  tablet  medicine  case  should  be  doubled, 
the  list  of  which  we  consider  sufficient.  The  case  should  therefore  be  enlarged, 
or  two  supplied. 

"  It  is  necessary  that  instruments,  appliances,  and  drugs,  &c.,  required 
to  equip  a  pathological  and  bacteriological  laboratory  be  included  in  the 
schedule.  They  also  should  be  packed  in  one  or  more  cases  marked  "  Patho- 
logical Equipment." 

"  It  is  also  advisable  that  an  X-ray  apparatus  of  latest  improved  pattern, 
with  all  its  necessary  fittings,  be  included. 

"  Keetley's  stretchers  should  form  part  of  hospital  equipment,  say  five, 
as  they  are  very  useful  in  the  dressing  of  gunshot  Avounds  of  upper  thigh  and 
pelvis. 

"  The  surgical  equipment  of  a  general  hospital  requires  complete 
revision.  The  amount  of  surgical  necessaries  and  instruments  is  entirely 
insufficient  both  in  variety  and  quantity,  many  of  the  latter  being  of  obsolete 
pattern. 

"  Appended  is  a  list  of  instruments  which  were  all  found  necessary  during 
the  late  war  for  permanent  use  in  the  general  hospitals  (.see  Appendix  XX). 

"  Relative  to  the  question  of  the  limitation  of  dressings  to  one  or  two 
sorts,  we  think  this  scheme  quite  practicable  for  field  hospitals  where 
wounded  only  remain  for  a  short  time,  but  not  for  general  or  stationary 
hospitals  where  they  remain  till  final  recovery,  and  where  the  condition  of 
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their  wounds  may  from  various  causes  -change  in  character,  necessitating  an 
alteration  in  type  of  dressing. 

"  Moreover,  sm^geons  differ  in  their  methods  of  treating  wounds,  and  it  is 
only  right  that  every  dressing  they  may  require  should  be  at  their  disposal. 
If  the  question  was  one  of  large  decrease  in  bulk  or  weight  for  transport,  this 
mio-ht  be  an  argument  put  forward  in  its  favour  ;  but  when  one  considers  that 
the  decrease  in  quantity  of  one  dressing  means  a  similar  increase  in  another 
of  comparatively  the  same  bulk  and  weight,  we  fail  to  see  how  this  can  affect 
the  question  much.  We,  therefore,  are  of  opinion  and  advise  that  the  four 
primary  dressings,  viz.,  double  cyanide,  sal-alembroth,  iodoform,  and  boric, 
should  still  be  included  in  the  surgical  material  list  for  general  and  stationary 
hospitals.  We  are  of  opinion,  however,  that  if  these  dressuigs  were  more 
compressed  in  manufacture  and  packing  it  would  save  much  space  in  transport." 

[Note. — If  the  decrease  in  the  quantity  of  one  dressing  used  with  the 
increase  in  another  was  general,  it  would  simplify  the  question  much,  but,  as 
a  matter  of  fact,  it  is  not  general,  and  both  base  and  advanced  depots  have  at 
present  to  maintain  full  stocks  of  each  kind  to  meet  demands,  so  that  the 
quantity  of  dressings,  irrespective  of  class,  actually  held  is  greater  than  the 
total  demand,] 

5, — General  Scheme  of  Hospital  Caivip. 
The  Committee  say  : — 

"  The  laying  out  of  a  hospital  camp  must  necessarily  vary  according  to 
local  conditions  (size  and  formation  of  ground  available)  and  the  military 
considerations.  For  administrative  purposes  the  principal  accessory  buildings, 
stores,  ofl&ces,  &c.,  had  better  occupy  a  central  position.  A  scheme  will 
be  best  understood  by  reference  to  attached  plan,  which  includes  three 
divisions,  surgical,  medical,  and  infectious  (enteric),  and  an  Officer's  hospital. 

"  In  the  central  road  of  the  hospital,  which  is  40  yards  wide,  are  placed 
the  administrative  offices  and  other  buildings,  consisting  of  (enumerating  from 
front  of  hospital)  : — 

"  Day  wardmaster  and  duty  room,  dentists'  consulting  room ;  Principal 
Medical  Officer,  Registrar,  and  their  clerks'  offices ;  Orderly  Medical  Officer's 
room,  post  office  ;  operating  theatre,  with  X-ray  room  ;  pathological  laboratory, 
dispensary,  night  Sisters'  duty  room  (for  the  whole  hospital).  Red  Cross  and 
clothing  stores,  kitchen,  filter  hut,  lamp  and  oil  store,  barber's  shop,  electrician's 
shop  ;  tailor's,  sailmaker's,  and  shoemaker's  workshops  ;  the  fowl  run  and 
carpenter's  workshop  lying  behind  the  hospital. 

"  In  the  cross  avenue,  which  is  also  40  yards  wide,  are  placed  soiled  and 
clean  linen  stores,  stewards'  and  utensil  store,  quartermaster's  office,  baths, 
pack  store,  rifle  room,  and  chapel. 

"  The  kitchen,  including  milk  kitchen,  with  sterilisers,  larder,  scullery, 
Soyer's  boiler  room,  and  coal  cellar  occupies  the  centre  of  the  hospital  about 
50  yards  distant  from  each  division.  Behind  the  kitchen  is  the  filter  hut  and 
lamp  room,  which  must  occupy  a  central  position  for  supply  of  drinking  water, 
and  trimming  of  all  hospital  lamps. 

"  At  each  side  of  central  avenue  in  front,  are  placed  the  surgical  and 
medical  divisions,  the  infectious  being  over  50  yards  behind  the  medical. 
Each  is  estimated  to  contain  200  patients,  but  is  capable  of  expansion  if 
necessary.  The  Officers'  hospital  lies  behind  the  surgical  division,  separated 
from  it  about  the  same  distance. 

"  All  the  tents  (enlarged  E.P.I.P.)  in  the  three  divisions  are  calculated  to 
hold  10  patients — those  in  the  Officers'  hospital  (small  E.P.I.P)  four  patients 
each.  The  surgical  division  requires  less  bed  accommodation  generally  on 
active  service  than  either  of  the  others,  but  this  must  be  arranged,  by 
expansion  or~contraction,  as  circumstances  demand. 

"  Tents  should  be  reserved  for  serious  cases  requiring  special  nursing,  one 
tent  for  ophthalmic  (surgical)  patients  ;  the  last  row  of  tents  ought  to  be 
set  apart  for  venereal  patients.  The  Divisional  Officer's  office  and  nursing 
Sisters'  duty  rooms  are  placed  on  inner  flank  of  division.  The  latrines  and 
wash  houses  are  on  the  outer  flank,  about  50  yards  distant.  The  prisoners' 
tent  can  be  pitched  when  necessary  at  the  back  of  division,  where  sentries 
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can  be  posted  without  inconvenience.  The  operating  theatre  is  in  close 
proximity  to  the  division. 

"  The  medical  division  should  also  have  tents  set  apart  for  serious  cases 
requiring  special  nursing  and  for  tuberculosis  patients.  The  Divisional 
Officer's  office .  and  nursing  Sisters'  duty  tents  are  placed  as  in  the  surgical 
division,  also  the  latrines  and  wash  houses  on  outer  flank. 

"  The  infectious  division,  which  includes  a  camp  for  isolation  cases,  is 
also  equipped  for  200  patients,  but  is  designed  for  expansion  or  contraction 
as  circumstances  demand.  The  first  four  rows  of  tents,  with  160  beds,  are 
for  the  treatment  of  enteric  fever.    The  last  row — 40  beds — for  dysentery. 

"  The  isolation  camp  should  be  behind  and  well  apart  from  the  infectious 
division ;  the  tents,  being  double  circular,  are  pitched  and  struck  as  occasion 
requires. 

"  The  Divisional  Officer's  office  and  nursing  Sisters'  duty  tents  are 
situated  on  inner  flank  as  in  other  divisions. 

"  All  the  disinfecting  arrangements  are  situated  in  an  enclosure  on  outer 
flank  50  yards  distant,  in  or  near  which  is  also  the  incinerator. 

"  The  ashbins  are  also  placed  behind  the  enclosure,  out  of  sight  and  near 
to  incinerator. 

"The  mortuary  is  situated  about  100  yards  behind  the  disinfecting 
enclosure,  out  of  view  of  the  hospital. 

"  The  Officers'  hospital  is  practically  a  distinct  unit  in  itself,  having 
messing  and  sitting  tents,  ward  tents,  Divisional  Officer's  office,  kitchen, 
lavatories,  latrines,  wardmaster's  and  orderly's  duty  tent  ;  also  a  Nursing 
Sisters'  pantry.  The  front  row  is  formed  of  two  tents,  one  a  mess  the 
other  a  sitting  room.  The  second  row  has  three  tents,  each  containing  four 
beds  for  medical  cases.  The  third  row  has  three  tents,  with  10  beds — 
eight  for  surgical  cases  and  tw^o  in  one  as  a  ward  for  special  cases.  The 
latrines  and  bath  room,  also  kitchen,  are  placed  on  one  flank.  In  a  general 
hospital  at  the  base  Officers  should  be  accommodated  in  huts.  In  advance 
base  hospitals  a  mess  hut  should  be  provided. 

"  The  Medical  Officers'  camp  is  situated  to  the  left  of  the  hospital,  and 
consists  either  of  a  hut  containing  mess,  sitting  room,  kitchen,  scullery,  and 
pantry  or  two  E.P.I. P.  tents  of  large  size  as  m^ess  and  sitting  room,  22  Officers 
having  to  be  accommodated.  The  living  tents  (which  should  be  the  Indian 
Field  Officers'  tent  with  bath  attachment)  are  placed  in  rows  adjacent  to 
the  mess, 

"  If  a  hut  is  not  provided  a  kitchen  with  scullery  and  pantry  should  be 
erected. 

The  latrine  is  placed  to  right  of  camp  about  25  yards  distant. 

"  The  Nursing  Sisters  Camp,  situated  to  the  right  front  of  hospital, 
should  consist  of  a  hut  combining  mess  and  sitting  rooms,  kitchens,  scullery, 
and  pantry.  If  hut  cannot  be  provided  two  E.P.I.P.  tents,  large  size,  are 
necessary,  also  a  kitchen,  scullery,  and  pantry  built  as  in  Officers'  camp. 
The  living  tents  recommended  for  these  ladies'  use  are  the  Indian  Field 
Officers'  tent,  with  bath  attachment.  These  would  be  far  more  comfortable 
and  convenient  for  them  than  the  double  circular.  Each  nurse  should  have 
a  tent  to  herself.  The  latrine  is  situated  about  50  yards  to  the  left  of  camp. 
In  general  hospitals  at  base  we  recommend  that  nursing  Sisters  live  in  huts. 

"  The  Royal  Army  Medical  Corps  Camp  is  placed  on  the  left  flank  of 
the  hospital.  It  is  also  a  self-contained  unit,  having  cookhouse  and  scullery, 
lavatory,  wash  bouse,  and  latrine. 

"  The  former  is  large  enough  for  the  double  duty  of  cooking  for  the 
detachment's  and  sergeant's  messes.  This  is  situated  behind  their  camp, 
about  50  yards  distant. 

"  In  the  front  row  of  tents  are  the  canteen,  sergeants'  mess,  and  warrant 
Officers'  quarters,  the  N.C.  Officers'  tents  being  on  outer  flank.  The  canteen 
had  better  be  a  small  hut  12  feet  by  12  feet  for  safe  custody  of  supplies, 
latrines,  and  wash  house  lying  to  the  inner  side  of  camp  (about  50  yards 
distant)  with  their  backs  to  the  patients'  latrine  and  wash  house. 

"  Another  excellent  hospital  plan,  and  worthy  of  record,  was  that 
designed  by  the  Principal  Medical  Officer  of  Ko.  20  General  Hospital 
(Lieut.-Colonel  G.  E.  Twiss,  R.A.M.C.),  which  has  helped  us  much,  and  from 
"which  we  have  copied  many  useful  suggestions  in  designing  the  scheme 
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attached.  We  hardly  see  the  necessity  for  having  a  division  for  general 
diseases,  as  all  non-infectious  and  non-contagious  diseases  can  be  treated  in 
the  medical  division,  and  practically  the  only  wards  that  nursing  Sisters  may 
not  enter  are  those  set  apart  for  venereal  disease,  which  can  be  segregated 
in  the  back  row  of  tents,  surgical  or  medical  division,  preferably  the  surgical 
on  account  of  the  fewer  number  of  patients  generally  under  treatment  in  that 
division." 

6. — Nature  or  a  General  Hospital. 
The  Committee  states  : — 

"We  are  not  in  favour  of  general  hospitals  being  divided  into  sections,  as 
we  consider  that  complications  would  arise  with  regard  to  ordnance  equipment 
(many  articles  of  which  would  have  to  be  increased),  medical  and  surgical 
appliances,  instruments  (would  require  a  large  increase),  and  supplies 
generally,  besides  comTolications  in  return,  both  statistical  and  others. 

"  If  these  units  were  rendered  more  mobile  efficiency  would,  to  some 
extent,  have  to  be  sacrificed. 

"  General  hospitals  should  be  constructed  and  equipped  to  afford  those 
facilities  for  professional  treatment  and  nursing,  which  it  would  be  unreasonable 
to  demand  in  a  more  mobile  unit.  Their  equipment  should  be  as  complete  as 
possible. 

"  We  therefore  recommend  them  remaining  as  one  indivisible  unit,  which 
should  mobilize  as  such  and  continue  so  through  the  whole  camjDaign,  no 
matter  what  its  length  may  be.  The  size  of  these  units,  we  recommend, 
should  be  600  beds,  but  in  time  of  extreme  pressure  they  ought  to  be  capable 
of  expanding  to  800,  the  extra  equipment  for  which  should  be  kept  at  base 
ordnance  depots  ready  for  any  emergency  that  might  arise. 

'■  We  are  also  not  in  favour  of  having  two  forms  of  general  hospitals 
beyond  what  we  have  already  recommended,  viz.,  that  those  at  the  extreme 
base  be  supplied  with  ward  hut  accommodation  (for  treatment  of  all  sick),  as 
well  as  necessary  buildings  ;  a,nd  that  those  up  country  at  advanced  base  or 
on  lines  of  communications  should  be  accommodated  in  tents,  and,  where 
practicable,  have  accessory  buildings  (as  enumerated),  the  rest  of  hospital  being 
under  canvas. 

"  Beyond  this  difference  we  consider  that  advanced  general  hospitals 
should  be  equipped  in  every  respect  as  those  at  base,  and  that  their  persoimel 
should  be  of  the  same  streno-th."' 

O 

7. — Transport. 

In  the  earlier  rjQonths  of  the  South  African  Cajupaign  much  inconvenience 
was  felt  in  the  general  and  stationary  hospitals  by  the  want  of  transport  for 
the  conveyance  of  sick  and  wounded,  and  the  drawing  of  all  supplies,  &c. 

In  the  latter  months  ambulances,  carts,  and  wagons,  with  mules  or 
horses,  were  issued  by  the  transport  authorities  entirely  for  hospital  use. 
This  was  a  great  improvement  and  saving  of  labour  and  trouble. 

"  We  consider  it  absolutely  necessary  that  every  general  hospital,  no 
matter  where  established,  should  be  supplied,  and  include  in  its  equipment  at 
least  four  ambulances,  two  general  service  wagons,  and  two  light  carts,  with 
mules  or  horses  and  drivers.  These  should  not.  under  any  circumstances,  be 
removable  even  as  a  temporary  measure,  and  should  be  under  complete  control 
of  the  Medical  Officer  commanding  the  unit." 

Stationary  hospitals  require  transport  of  the  same  kind  in  proportion  to 
their  size. 

8. — Sundry  Recommendations. 
The  Committee  make  the  followinsf  further  recommendations  : — 

"  (i)  A  laundry  should  be  attached  and  form  pai*t  of  every  general  hospital, 
under  the  direct  orders  of  the  Principal  Medical  Officer ;  Indian  dhobies  would 
be  preferable  as  washermen,  being  more  amenable  and  managed  more  easily. 
Considerable  difficulty  was  experienced  in  some  general  hospitals  dinging  the 
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South  African  Campaign  in  getting  the  hospital  clothing  properly  washed, 
which  was  seldom,  if  ever,  done  in  hot  water,  and  the  delay  in  returning  it 
from  the  laundry  caused  frequently  much  inconvenience. 

'■'  A  laundry  belouging  or  being  attached  to  the  hospital  would  obviate  all 
this  difficulty.  The  present  system  is  neither  good  nor  satisfactory  ;  badly 
washed  clothing  at  present  reflects  discredit  on  an  Officer  in  charge  of  a 
hospital,  and  not  on  the  Army  Service  Corps  who  are  responsible  for  it. 
Boilers  and  necessary  plant  for  this  service  should  be.  provided  by  the  Army 
Ordnance  Corps." 

[Note.  —This  is  one  of  the  duties  the  Army  Service  Corps  have  to 
arrange,  and  the  work  is  usually  done  by  contract :  it  would  be  better  to  have, 
every  general  hospital  supplied  with  a  laundry.  This  would  be  more  economical, 
and  the  work  would  be  better  done.  It  is  not  always  possible  to  make  a  contract 
in  the  same  station  in  which  the  hospital  is  situated;  as  an  instance,  No.  12 
General  Hospital  at  Springfontein  had  to  send  its  soiled  clothes  to  Naauwpoort 
for  washing,  and,  as  a  result,  there  was  a  delay  and  difficulty  in  getting  them 
back,  and,  of  course,  a  risk  of  the  hospital  being  short  of  clean  clothing.  When 
No.  3  General  Hospital  went  to  Kroonstadt  in  May,  1900,  the  Army  Service 
Corps  Officer  there  declared  that  h&  could  not  arrange  for  the  washing,  so  in 
conjunction  with  the  civil  administration  of  Kroonstadt,  arrangements  were 
made  for  the  ^vashing  by  employing  a  number  of  Kaffir  women.] 

"Recommended  that  pyjama  suits  with  a  3-inch  turned  over  collar,  and 
made  of  unshrinkable  flannel  or  flannelette  be  supplied  instead  of  the  hospital 
white  cotton  shirt,  which  is  unsuitable  and  most  inconvenient  for  nursing 
duties,  especially  in  Sisters'  wards.  They  would  be  better  if  made  of  one 
distinctive  (hospital)  colour  or  pattern  and  stamped  '  Military  Hospital.' 

"  Recommend  change  from  brown  to  grey  natural  wool  blankets  for  all 
stationary  and  general  hospitals,  being  a  more  serviceable  colour  and  easily 
traced  if  stolen.    These  should  also  be  stamped  '  Military  Hospital.' 

"  The  woven  wire  mattress  should  be  attached  to  the  side  of  the  bedstead 
itself  and  not  to  hooks  fixed  in  them  as  these  are  liable  to  be  broken  off  and 
difficult  to  repair. 

"  An  electric  dynamo  and  necessary  plant  should  form  an  item  of  equip- 
ment for  every  general  hospital.  We  are  of  opinion  that  any  expense  for  this 
would  be  fully  compensated  for  by  the  superiority  of  light,  less  risk  of  fire,  and 
general  cleanliness  in  comparison  to  oil  lamps.  A  good  many  of  tlie  general 
hospitals  were  lit  by  electricity  during  the  South  African  Campaign.  No 
accidents  were  reported  from  it,  and  the  general  opinion  was  unanimous  as 
to  the  benefits  derived  from  it.  An  electrician  should  be  attached  to  the 
personnel  to  work  it.  He  also  would  have  charge  of  the  erection  and  working 
of  the  portable  telephones  and  electric  bells  recommended  as  follows : — 
A  portable  telephone  with  four  transmitters,  receivers,  and  5,000  yards  of 
wire  should  be  included  in  ordnance  equipment.  This  would  save  much 
inconvenience  and  labour  and  comxmunicating  between  divisions  and  adminis- 
trative offices.  An  electric  bell  battery  with  plant  for  12  bells  and  about 
5,000  yards  of  wire  should  be  supplied  for  urgent  calls,  &c.,  all  through 
hospital. 

"  A  full  equipment  for  Officers'  hospital  (20  beds)  furniture  requires  to  be 
added.  It  is  impossible  to  draw  up  a  scale  without  a  knowledge  of  what 
degree  of  comfort  and  luxury  the  Government  consider  it  necessary  to  supply. 
In  South  Africa  many  of  the  luxuries  in  these  hospitals  were  supplied  by  the 
various  societies  and  private  funds  which  so  generously  aided  in  ensuring  the 
comfort  of  the  sick  and  wounded  in  the  late  war. 

"A  mineral  water  machine  and  plant  capable  of  manufacturing  100  dozen 
daily  should  be  supplied  to  every  general  hospital  on  active  service ;  this,  in  a 
prolonged  campaign  (say,  six  months),  would  save  the  Government  considerable 
expense.  It  would  also  be  of  great  convenience  as  supplies  could  never  run 
short.  A  N.C  Officer  belonging  to  Royal  Army  Medical  Corps  could  easily 
be  taught  to  work  it,  and  all  varieties  of  aerated  waters  could  be  made  to  suit 
patients." 
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9. — Supplies  and  Diets. 

"  With  reference  to  paragraph  54,  '  Allowance  Kegulations,'  we  see  no 
reason  why  general  hospitals  on  active  service  should  not  be  '  dieted'  in  the 
same  manner  as  those  on  home  service.  With  a  few  exceptions,,  all  the 
varieties  of  diets  as  detailed  in  the  Diet  Table  are  necessary." 

[Note. — The  hospitals  at  Wynberg  were  "  dieted  "  from  the  first ;  the 
others  as  soon  as  the  Army  Service  Corps  were  able  to  do  this.  The  only 
practical  difference  is  in  the  matter  of  accounting ;  the  hospitals  invariably 
got  all  the  supplies  that  could  be  provided,  and  the  ])atients  in  no  way 
suffered  by  this  difference.  There  is,  of  course,  additional  trouble  in  making 
out  the  ration  indents,  which  require  fitting  in.  No  doubt  it  would  be  better 
to  have  them  all  "  dieted,"  but  it  is  more  a  matter  of  convenience  than 
absolute  necessity.] 

"  We  recommend  striking  out  of  that  list,  firstly,  milk,  as  the  rest  of  the 
articles  except  milk  on  this  diet  can  be  ordered  as  extras  with  plain  milk, 
and  the  terms  '  milk '  and  '  plain  milk '  are  confusing  to  the  uninitiated  ; 
secondly,  roast,  including  chops  and  steaks,  as  there  is  practically  no  difference 
between  'roast'  and  'convalescent'  in  amounts,  only  in  method  of  cooking, 
barley  and  flour  being  added  to  the  latter  on  account  of  the  soup  in  the  diet. 
There  is  no  necessity  to  have  two  varieties  of  diets  of  same  nutritive  value, 
and  the  obtaining  of  eatable  chops  and  steaks  is  a  matter  of  extreme  difficulty, 
if  not  impossibility,  on  active  service.  'Convalescent'  we  would  retain,  on 
account  of  the  soup  served  with  it.  This  diet  is  a  favourite  one  with 
patients. 

"  The  Diet  Table  for  active  service  would  then  read — 

(1)  No  diet  (extras  only). 

(2)  Plain  milk. 

(3)  Beef  tea. 

(4)  Chicken. 

(5)  Convalescent  (boiled). 

(6)  Varied  (for  roast). 

"We  recommend  '  cliocolate,  1  puit '  be  added  to  all  diets  except  '  plain 
milk,'  to  be  served  to  the  patients  at  8  p.m.  as  supper.  The  quantities  of  the 
other  articles  in  these  diets  are  sufficient  for  requirements.  The  following 
additions  to  the  list  of  extras  we  recommend  : — 

Meat  juice  (Valentin's). 
Brand's  Essence. 
Benger's  or  Mellin's  Food. 

Eusk  (for  enteric  patients  not  able  to  eat  bread),  as  issuable  on 
'  plain  milk' diet." 

[Note.— These  were  all  supplied  during  the  campaign.] 

"When  fresh  milk  is  not  obtainable,  sterilised  milk  or  unsweetened 
tinned  milk  in  preference  to  sweetened,  ought  only  to  be  supplied." 

[Note. — This  was  done  in  South  Africa.] 

"  The  dietary  for  Officers  hospital  should  admit  of  much  more  variety 
for  mieals. 

"  The  Officer  in  charge  should  have  power  to  order,  and  if  not  obtainable 
from  the  Army  Service  Corps  to  purchase,  if  possible,  any  articles  of  diet, 
not  amounting  to  superfluous  delicacies,  he  may  consider  advisable  for 
seriously  ill  or  convalescent  Officers. 

"  It  is  advisable  that  the  diets  for  Officers'  hospitals  be  shown  on  separate 
returns  and  kept  from  the  rest  of  hospital  diet  returns.  That  the  divisional 
wardmaster  should  make  out  a  dietary  which  should  be  varied  from  day  to 
day  under  instruction  of  Division  Officer  (menu)  the  previous  evening  for' the 
following  day,  including  breakfast,  luncheon,  and  dmner,  this  dietary  being 
for  all  convalescent  Officers. 
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"  We  consider  it  advisable  that  a  pint  of  chocolate  be  issued  to  all  the 
personnel  at  11  a.m.,  and  to  those  on  night  duty  at  2  a.m.  daily." 

[NoTE.^ — By  Army  Order  2  of  11.6.00,  half  an  ounce  of  chocolate  was 
authorised  for  issue  to  nursing  orderlies  on  night  duty.  This  was  a  very 
useful  addition  to  their  ration.] 

10. — Disinfection. 

"  Every  general  hospital  should  be  provided  with  a  large  sized  steam 
disinfecting  apparatus.  Those  supplied  to  hospitals  in  South  Africa  were  too 
small  for  requirements.  Many  designs  of  these,  both  portable  and  fixed,  are 
advertised. 

"  That  most  suitable  for  a  general  hospital  has  a  door  at  each  end  of 
apparatus,  one  for  entrance  of  infected  articles,  the  other  for  removal  of 
disinfected  articles." 

Kits  and  Hospital  Clothing. — The  Committee  consider  that  disinfection 
by  high  pressure  steam  is  the  most  satisfactory  for  such  articles  as  are  not 
likely  to  be  damaged  by  it,  and  that  for  the  others,  the  usual  methods  are 
satisfactory.  They,  however,  point  out  that  Izal  in  strong  solution  stains 
permanently,  and  that  stained  hospital  clothing  should  be  boiled  instead  of 
being  put  through  the  steam  steriliser,  as  this  last  is  also  apt  to  cause 
permanent  staining  in  these  cases. 

With  regard  to  the  sterilisation  of  excreta,  the  Committee,  as  has  already 
been  pointed  out,  prefer  the  boiling  process  as  "  most  effective  and  reliable," 
but  there  is  no  doubt  that  many  Officers  with  personal  experience  of  the 
burning  process  will  always  use  it  where  it  is  at  all  possible  to  do  so. 

The  Committee  continue  : — 

"  A  supply  of  Izal  and  carbolic  solutions  should  be  kept  in  all  infectious, 
tubercular,  and  pneumonic  wards  for  immediate  disinfection  of  all  bed-pans, 
urinals,  spit-cups,  slop  buckets,  &c.  Strength  of  solution  should  be  about 
1  in  10  of  water  of  former,  and  1  in  40  of  the  latter. 

"  All  discharges  and  slops  from  infectious  division,  also  contents  of  soil 
buckets  and  urine  tubs  in  convalescent  enteric  patients'  latrine,  also  the 
expectoration  of  enteric,  tubercular,  and  pneumonic  patients  should  be 
sterilised  or  incinerated. 

"  The  sanitary  disinfecting  arrangements  should  be  under  the  charge  of 
a  specially  instructed,  capable  N.C.  Officer  of  sergeant's  rank,  with  six  men 
or  eight  natives,  if  available,  working  under  him. 

"  Infectious  Division. — Two  two- wheeled  light  hand  covered  carts  or 
vans  should  be  provided,  one  painted  red  for  carrying  infected  articles  of 
clothing  from  division  to  disinfecting  station,  the  other,  grey  in  colour,  for 
carrying  disinfected  articles  to  foul  linen  store.  These  carts  should  be  under 
charge  of  N.C.  Officer  in  charge  of  disinfecting  arrangements.  They  can  be 
backed  up  in  front  of  disinfector,  and  the  cage  with  its  contents  run  into  the 
machine  and  out  again  without  any  handling  of  its  contents. 

"  All  pails  used  as  receptacles  for  enteric  fseces,  urine  and  ward  slops, 
should  be  painted  red  colour  and  marked  'E'  for  distinctive  purposes,  and 
should  not  be  used  for  any  other  purpose.    (Provided  for  by  regulation.) 

"All  urinals  and  spit-cups,  &c.,  should  be  scoured  out  every  morning 
with  boiling  water,  and  have  a  small  quantity  of  carbolic  lotion  or  Izal 
solution  always  placed  in  them  before  use. 

"  No  discharges  whatever  should  be  permitted  to  remain  in  the  wards. 
All  bed-pans,  urinals,  and  slop  pails  should  be  kept  outside  tents  and  wards 
when  not  in  use. 

"The  following  arrangements  for  dealing  Avith  disinfection  of  (1)  excreta 
(urine  and  fseces)  and  (2)  clothing  are  recommended  :— 

"  Urine. — A  quantity  (about  equal  parts)  of  disinfectant  (solution  of  Izal 
or  carbolic  acid  which  is  kept  in  every  ward)  is  mixed  with  urine  before  being 
emptied  into  ward  slop  pails,  which,  covered  with  a  lid,  are  kept  in  the  open 
air,  one  used  solely  for  the  reception  of  urine  and  ward  slops.  The  urinal  is  then 
washed  out  with  clean  water  and  set  apart  for  further  use.  The  same  method 
is  used  for  spit-cups.    The  slop  pails  are  subsequently  emptied  into  buckets 
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placed  ill  disinfecting  shed  (painted  red).  About  one  pint  of  Izal  solution  is 
then  put  into  slop  pail  before  return  to  wards  as  an  extra  precaution. 

"  Faeces. — About  tliree  or  four  ounces  of  solution  of  Izal  is  first  added  to 
bed-pan.  This  is  made  to  mix  thoroughly  with  the  consents.  The  pan  is 
then  taken  to  the  disinfecting  shed  (with  its  cover  on)  and  emptied  into 
buckets  set  aside  solely  for  the  purpose  (painted  red).  The  pan  is  then  taken 
to  Izal  bath  and  immersed  for  a  few  minutes  and,  by  means  of  a  small  mop, 
thoroughly  cleansed.  It  is  tlien  washed  in  a  water  bath  to  remove  disin- 
fectant, then  dried  with  a  towel  specially  provided  for  that  purpose.  Finally, 
the  orderly  washes  his  hands  in  carbolic  or  Izal  solution,  and  dries  with  a 
towel,  both  of  which  are  provided  in  shed  for  that  purpose  {see  plan  of 
disinfecting  shed  under  heading  '  Accessory  Buildings').  The  buckets  con- 
taining fasces  are  emptied  into  steriliser  as  occasion  demands,  where  it  is 
subjected  to  intermittent  boihng  for  some  hours.  Contents  are  then  removed 
as  already  described  and  buried. 

"  Pails  containing  faeces  should  be  tarred  or  lime-washed  frequently  by 
hospital  sanitary  staff. 

"  Floor  of  the  disinfecting  shed  should  be  washed  out  daily  with  Izal 
solution. 

"  Walls  should  be  whitewashed  frequently. 

"  Clothing. — Clothes  used  by  enteric  fever  patients  are  brought  from 
the  wards  in  carts  (painted  red)  to  the  disinfecting  shed,  having  previously 
been  well  sprinkled  with  Izal  solution,  and  are  placed  at  once  in  one  of 
the  wooden  tubs  containing  mercury  disinfecting  solution,  and  let  remain 
there  for  at  least  half  an  hour.  They  are  then  wrung  out  and  hung  up 
to  dry.  As  an  additional  precaution  they  may  be  passed  through  the 
Thresh's  disinfector. 

"  As  sheets  and  clothing  soiled  by  faeces,  if  treated  in  this  manner  with 
mercur}^,  become  permanently  stained,  they,  to  prevent  this,  should  be 
subjected  to  boiling  for  at  least  one  hour. 

Boilers  are  placed  in  an  adjoining  shed  for  this  purpose. 

"  Beds  and  other  articles  so  soiled,  that  would  be  spoiled  by  boiling, 
should  be  placed  in  Thresh's  disinfector  for  at  least  one  hour. 

"  Soiled  waterproof  sheets  should  be  carefully  disinfected  in  the 
mercurial  bath  and  then  hung  up  to  dry. 

"  Natives  are  recommended  to  be  employed  as  scavengers  for  carrying 
stools,  slop  pails,  &c.,  from  wards  to  disinfecting  sheds  and  back,  in  place 
of  Royal  Army  Medical  Corps  orderlies,  so  as  to  avoid  the  latter  leaving 
their  wards  where  their  services  are  required." 

[Note. — These  methods,  or  their  equivalents,  were  used  in  the  hospitals 
in  South  Africa,] 

11. — ^Sanitation. 

"  The  dry  earth  system  has  proved  satisfactory  during  South  Aft'ican 
Campaign,  but  very  careful  supervision  is  absolutely  necessary.  This  duty 
should  not  be  deputed  entirely  to  N.C.  Ofhcers.  The  Orderly  Medical 
or  Sanitary  Officer  should  be  detailed  to  inspect  all  latrines,  urinals,  &c., 
at  least  twice  daily,  once  between  10  and  11  a.m.  and  again  in  tlie  evening 
after  conservancy  has  taken  place,  and  see  that  all  duties  in  connection  with 
this  work  have  been  entirely  and  properly  carried  out,  and  that  they  are  in 
a  sanitary  condition,  and  clean. 

"The  depositing  of  dry  earth  in  buckets  after  use  should  not  be  left 
to  patients,  who  invariably  neglect  this.  Scavengers  ought  to  go  round  the 
buckets  at  frequent  intervals  to  perform  this  duty. 

"  Latrine  seats  should  be  scrubbed  down  frequently.  All  buckets  should 
be  tarred  inside  and  outside  at  least  once  a  week,  a  surplus  number  being 
kept  to  permit  of  this  being  carried  out. 

"  Covers  should  be  provided  for  those  buckets  set  apart  for  reception  of 
bed-pan  contents,  urine,  and  ward  slops,  to  prevent  entrance  of  rain  water, 
and  care  be  taken  that  they  do  not  overdow  from  this  cause  or  overfilling. 

"  The  floors  of  latrines  and  urinals  should  be  brushed  and  washed  out 
daily,  and  dry  sand,  with  carbolic  powder,  or  better  still  (if  obtainable),  drv 
pine  sawdust  should  be  sprinkled  over  them  and  amply  round  buckets. 


"  The  inner  walls  and  roof  should  be  limewashed  at  frequent  intervals. 

"  A  bath  of  Izal  solution,  with  small  mop,  should  be  kept  iu  enclosure 
behind  each  latrine  to  disinfect  bed-pans  and  urinals  in  ;  also  a  bath  of  cold 
water  for  washing  them  in  after  disinfection  before  returning  to  wards." 

Drainage  Si/ste^n.— The  Committee  recommend  a  somewhat  elaborate 
system  of  drains,  opening  if  possible  into  some  existing  system.  It  will  not 
be  often  pos^'slble  to  arrange  for  this  on  service.  Two  things  are,  however, 
essential — first,  a  proper  system  to  carry  off  storm  water.  Properly  cut  out 
and  well  kept  open  channels  in  the  surface  soil  are  sufficient  for  this. 
Secondly,  some  means  of  disposing  of  waste  water  from  the  bath  rooms  and 
lavatories.  These  again  should  be  open  channels  delivering  into  soakage 
pits  at  some  distance  to  leeward  of  the  hospital  camp.  It  is  of  course  better 
to  have  these  channels  concreted,  and  where  the  hospital  is  likely  to  be 
established  for  some  time,  this  should  be  done. 

The  great  difficulty  in  the  satisfactory  establishment  of  a  sanitary  system 
is  the  time  necessary  for  its  completion.  No  doubt  all  lavatories,  latrines, 
and  the  like,  should  have  concrete  floors,  surrounded  by  a  concrete  drain 
delivering  into  a  movable  cistern  so  as  to  avoid  the  possibility  of  any  leakage 
into  the  surface  drains.  But  this  all  takes  time  and  skilled  labour,  which 
may  not  be  available  when  it  is  required. 

Like  the  erections  of  accessory  buildings  or  huts,  the  completion  of  the 
sanitary  arrangements  in  the  coudition  in  which  it  is  allowed  on  all  sides  that 
they  should  be,  is  a  matter  which  depends  so  largely  on  conditions  of  time  and 
place,  that  no  general  rule  can  be  formulated  regarding  their  necessity,  nor 
the  actual  form  which  the  should  take.  Much  must  be  left  to  the  discretion 
of  those  on  the  spot. 

The  Committee  point  out  that  latrine  paper  should  be  supplied  in  rolls, 
and  not  in  cut  sheets  ;  this  prevents  it  blowing  about. 

12, — Storage  and  Cake  of  Arms  and  Ammunition, 
The  Committee  are  of  opinion  that : — 

"  In  general  hospitals  the  duties  in  connection  with  storage  and  care  of 
arms  and  ammunition  should  be  performed  by  a  N.C.  Officer  asssisted  by  two 
privates  of  the  Army  Ordnance  Corps  attached  for  this  duty  to  the  personnel 
of  the  hospital.  He  should  receive  all  arms  and  ammunition  from  patients 
immediately  on  their  admission,  eater  them  in  his  records  and  label  them  with 
number,  name,  regiment  of  owner,  also  date  of  receipt,  and  be  ansAverable  for 
their  cleanliness  and  care  till  patient's  discharge  from  hospital,  either  on  return 
to  duty,  convalescent  camp,  or  invalided  home.  In  the  two  former  cases  the 
patient  should  sign  for  their  receipt,  in  the  latter  the  arms  and  ammunition 
should  be  handed  into  Army  Ordnance  Corps  Depot,  who  should  give  a  receipt 
for  them. 

All  ammunition  should  be  handed  into  Army  Ordnance  Store  immediately, 
and  not  allowed  to  accumulate  in  the  hospital  store.  Oil  and  cleaning  articles 
should  be  provided  by  the  quartermaster  of  the  hospital. 

"  The  hospital  rifle  store  should  only  contain  the  rifles  of  those  men  who 
will  return  for  duty  with  their  units,  all  other  arms  should  be  returned 
immediately  into  the  Army  Ordnance  Store.  It  is  more  desirable  that 
patients  should  not  bring  their  arms  with  them  when  admitted  to  general 
and  stationary  hospitals,  as  these  units  are  liable  to  capture  by  an  enemy,  but 
we  do  not  see  how  this  can  otherwise  be  arranged  without  hampering  the 
movements  of  their  regiments  in  the  field  with  a  quantity  of  spare  ^arms, 
probably  at  places  far  distant  from  ordnance  stores  or  other  centres  where 
they  could  dispose  of  them." 

13. — Supply  of  Clothing  to  Patients  on  Discharge. 
The  Committee  state  : — 

"  The  supply  of  clothing  to  patients  on  discharge  threw  an  enormous 
amount  of  extra  work  and  responsibility  on  the  hospital  quartermaster,  but  it 
worked  satisfactorily  in  South  Africa,  and  we  think  it  still  can  be  performed 
by  the  hospital  staff  where  necessary,  as  probably  in  future  two  quartermasters 


will  be  appointed  to  every  general  hospital  on  active  service.  If  not,  a  retired 
regimental  quartermaster  should  be  employed  and  attached  to  the  unit  for 
these  duties,  being  responsible  for  clothing  directly  to  the  ordnance. 

"  We  do  not'see  how,  otherwise,  patients  whose  clothes  are  worn  out  on 
arrival  at' hospital  can  be  supplied  on  leaving  with  necessary  articles,  unless  it 
was  done  at  convalescent  camps  or  by  the  station  commandant  at  a  discharge 
depot  which  should  be  established  close  to  hospital. 

"  A  ledo-er  account  of  all  articles  demanded  and  received  from  the  Army 
Ordnance  Corps  should  be  kept  and  vouchers  passed.  Also  another  for 
expenditure  showing  items  every  soldier  or  OtBcer  receives,  givir;g  his  number, 
name,  and  regiment,  which  should  be  signed  by  recipient.  A  list  of  articles 
supplied  should  be  sent  to  the  man's  immediate  Commanding  Officer,  or  to  the 
base  if  he  was  invalided.  Only  clothes  and  necessaries  should  be  issued  from 
hospitals. 

"  Arms,  accoutrements  (except  haversacks  and  water-bottles),  and 
ammunition  should  be  a  combatant  matter." 

[Note. — It  is  hard  to  see  how  the  patients  on  discharge  could  have  been 
refitted  except  by  the  hospital  durnig  the  late  campaign.  Many  of  them 
came  into  hospital  with  only  what  they  had  on  them,  and  this  frequently  in 
such  a  condition  that  it  was  only  fit  to  be  burnt.  The  labour  involved  is,  of 
course,  considerable,  but  it  appears  to  be  unavoidable,  and  should  be  con- 
sidered in  estimating  the  future  esta.blishment  of  these  units.] 

14. — Red  Gross  and  other  Gifts. 

During  the  first  period  of  the  war,  before  enthusiasm  had  subsided, 
many  of  the  hospitals  were  flooded  Vv^ith  gilts  of  various  kinds,  of  which 
much  was  unsuitable  for  the  sick  and  wounded.  In  most  cases  the  generous 
donors  Vv^ished  their  presents  to  go  to  a  particular  hospital.  They  desired  in 
many  cases  to  ignore  the  recognised  channel  (the  Red  Gross  Society)  and 
preferred  to  send  them  to  the  Medical  Officers  or  nursing  Sisters,  or  even  to 
the  sick  direct.  Of  course  the  latter  could  not  be  permitted,  as  it  was  a 
practice  full  of  risk  to  the  sick  and  wounded.  It  has  been  generally  acknow- 
ledged that  gifts,  as  a  rule,  should  pass  through  some  central  agency,  such  as 
tlie  Red  Cross,  and  that  the  latter  should  distribute  them  as  required  to 
the  various  hospitals,  and  that  gifts  going  direct  to  hospitals  should  be 
discouraged  as  much  as  possible.  It  is  not,  however,  safe  to  make  a  hard 
and  fast  rule,  as  cases  will  occur  when  it  is  better  for  perishable  articles  to  be 
taken  direct  to  the  hospital.  During  the  campaign  there  were  a  considerable 
number  of  outlying  hospitals  not  in  touch  with  the  Red  Cross,  and  these 
received  very  many  things  from  local  residents  which  were  most  acceptable 
to  the  sick,  and  which  could  not  be  supplied  by  the  Army  Service  Corps. 

The  Committee  say  : — 

"  It  is  generally  acknowledged  that  all  gifts  from  the  public  to  the  sick 
and  wounded  should  be  sent  to  the  Red  Cross  Society.  All  gifts  should  be 
sent  to  them  fully  addressed,  with  a  statement  how  the  donor  wishes  them 
disbursed. 

The  public  should  be  informed  that  only  certain  things  can  be  received, 
so  that  their  generosity  should  not  be  misapplied  by  supplying  articles 
imsuitable  for  the  sick  and  wounded,  such  as  stimulants,  which  were  quite 
unnecessary.  Under  no  conditions  shotdd  these  be  supplied  to  hospitals  bv 
the  Red  Cross  Society.  If  sent  as  gifts,  they  should  be  handed  over  by  that 
Society  to  the  Army  Service  Corps,  who  should  acknowledge  and  issue  them 
as  hospital  supplies  through  regulation  channels.  Lists  of  suitable  and 
acceptable  gifts  should  be  frequently  announced  in  the  public  press  by  the 
Red  Ci  •oss  Society,  who  should  not  include  in  them  any  articles  already 
supplied  by  a  generous  Government. 

"  The  system  generally  carried  out  during  the  campaign  was  that  all 
gifts,  no  matter  where  they  came  from,  whether  Red  Gross  or  from  private 
individuals,  were  +.aken  over  by  the  Quartermaster  and  by  the  nursing  Sisters. 
The  former  received  and  stored  the  non-perishable,  and  the  latter  received 
the  perishable,  and  all  were  distributed  under  orders  from  the  Medical 
Officers. 
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"  To  receive  and  distribute  these  g'li'ts  to  everyone's  satisfaction  was  an 
impossible  task,  but  much  depends  on  the  tact  and  common  sense  of  the 
Officer  in  charge  of  the  hospital.  As  long  as  wars  are  waged,  such  gifts  will 
be  pressed  for  acceptance,  and,  no  matter  whether  they  be  required  or  not, 
they  must  be  received  and  accounted  for." 

15. — Purchasing  Powers., 

"  The  experience  of  the  war  proves  the  necessity  of  granting  responsible 
Medical  Officers  the  power  to  purchase  everything  necessary  for  the  use  and 
well-being  of  the  patients  under  their  care.  This  should  in  no  way  interfere 
with  the  duties  of  the  other  services  (Army  Service  Corps  or  Army  Ordnance 
Corps)  entrusted  with  supplying  hospital  necessities,  but  the  power  should  be 
granted  and  fully  exercised  when  these  services  fail,  or  when  undue  delay 
takes  place. 

"  We  recommend  that  the  Army  Pay  Department  be  empowered  to  grant 
'  imprest  accounts  '  to  Officers  in  charge  of  general  hospitals.  This  method 
was  adopted  during  the  late  war  in  some  hospital  ships,  with  successful 
results." 

[Note. — Even  with  the  best  intentions,  the  Supply  Departments  do  not 
always  take  the  same  view  as  to  tlie  urgency  of  a  demand  as  the  Officer 
in  charge  of  a  hospital.  Further,  it  not  infrequently  happens  that  this  Officer 
can  get  what  he  wants  more  easily  and  quickly  by  his  individual  efforts 
than  through  the  usual  channels.  For  these  reasons  it  seems  advisable  that 
every  Officer  in  charge  of  a  hospital  should  bs  empowered  to  purchase  when 
necessary,  being,  of  course,  prepared  to  justify  his  action  afterwards,  and, 
except  when  this  purchase  was  evidently  unnecessary,  his  action  should  be 
upheld.  It  is  far  better  that  some  slight  additional  expense,  or  some  additional 
clerical  labour  to  the  Supply  Departments,  should  be  incurred,  than  that  the 
patients  should  suifer.  On  the  other  hand,  this  power  has  to  be  guarded  ;  it 
should  not  be  unclerstoocl.  as  relieving  the  normal  sources  of  supply  of  their 
responsibilities  ] 

16. — Returns  and  Clerical  Work. 

The  clerical  work  in  a  large  hospital  is  certainly  heavy.  It  falls  under 
the  following  heads  : — 

I.  Relating  to  equipment  and  supplies — 

Requisitions  for  supplies  and  vouchers  for  things  received. 

IT.  Relating  to  personnel — 

(a)  Officers  and  nursing  Sisters  ;   specially  pay  and  distribution. 
(6)  Subordinate  personnel,  pay,  clothing  and  equipment ;  discipline 
and  distribution. 

III.  Relating  to  the  patients  in  hospital — 

(a)  Statistical  :  (i)  Normal,  for  administration  and  record, 
(ii)  Abnormal,  for  special  purposes,  often  quite  apart  from 
the  actual  needs  of  the  service,  (iii)  Returns  for  the  Army 
Post  Office. 

(6)  Enquiries  :  (i)  From  regiments,  (ii)  From  friends  or  relatives, 
(c)  Documents  in  relation  to  invaliding,- transfers,  and  the  like. 

IV.  General  correspondence. 

The  returns  required  under  the  first  two  heads  are  to  a  large  extent 
common  to  all  branches  of  the  service,  and  not  specially  hospital  returns, 
except  in  form.  Whether  they  can  be  simplified  or  in  any  way  reduced  in 
number  is  not  a  matter  which  falls  within  the  scope  of  this  report. 

As  regards  the  statistical  returns,  these  of  course  must  be  retained,  but 
the  tendency  should  be  towards  their  simplification  in  the  field,  by  reducing 
them  as  far  as  possible  to  a  permanent  record  in  some  form  of  admission  and 
discharge  book,  with  some  means  of  conveying  information  to  Officers 
(Jopimanding  the  various  units,  to  the  casualty  department,  and  wherevei: 
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else  necessary,  by  simple  nominal  rolls.  A  weekly  statement  of  total  numbers 
under  certain  specified  heads  is  all  that  is  wanted  for  administrative  purposes. 
There  is  no  doubt  that  anything  wanted  in  addition  to  this  should  be 
compiled  at  a  base  statistical  office  from  nominal  rolls  supplied  by  the 
hospitals. 

The  "  abnormal  "  returns,  often  called  for  on  account  of  special  necessities, 
should  be  cut  down  as  far  as  possible.  Much  of  this,  however,  is  entirely 
outside  any  service  control. 

Enquiries  from  friends  and  relatives  must  always  be  dealt  with  by  the 
hospital  authorities,  and  a  certain  class  of  enquiry  from  Commanding  Officers 
must  be  similarly  dealt  with,  but  it  would  simplify  matters  very  much  if,  as 
suggested  by  the  Committee,  all  routine  enquiries  from  Officers  Commanding 
were  sent  to  the  casualty  department,  who  would  be  kept  informed  by 
weekly  nominal  rolls,  or  if  a  base  statistical  office  were  established.  Officers 
Commanding  would  refer  to  it  in  order  to  find  out  where  their  men  were 
instead  of  tracing  them  through  the  various  hospitals  by  which  they  might 
have  passed.  Similarly  the  base  office  would  make  out  rolls  for  post  office 
requirements. 

All  documents  connected  with  invaliding  and  transfers  must,  of  course, 
originate  from  the  hospital  from  which  the  cases  are  sent. 

The  general  correspondence  varies  much  in  difi:erent  conditions  ;  it  is  not 
possible  to  deal  with  it  as  a  general  question. 

The  Committee  say  : — 

"  The  accompanying  copy  of  a  morning  state  is  suggested  for  general 
use  in  place  of  Army  Form  A  28,  as  giving  the  necessary  information  [see 
Appendix  XXIV).  It  was  used  in  hospitals  on  the  lines  of  communication, 
Elandsfontein,  during  latter  months  of  the  war  and  worked  satisfactorily. 
It  should  be  printed  on  foolscap  size. 

"The  keeping  of  a  nominal,  alphabetical  index  book  for  all  patients 
admitted  (same  as  kept  at  Woolwich  and  Netley  Hospitals)  showing  transfers 
in  red  ink  is  suggested  ;  also  a  similar  book  by  corps  in  order  to  be  able  tc 
give  readily  the  number  of  sick  per  regiment.  The  columns  in  these  book  i 
should  give  : — 

(a)  Regimental  number. 

(b)  Rank. 

(c)  Christian  and  surnames  in  full. 

(d)  Date  of  admission  or  transfer  (the  latter  being  marked  T  in  red  ink). 

(e)  From  whence  admitted  or  transferred. 

(f)  Date  of  discharge  or  transfer  out. 

(g)  Where  transferred  to. 

(h)  Result— (D)  Died,  (I)  Invalided,  (C)  Change." 

17. — Officers'  Hospitals. 

The  Committee  recommends  that  "  distinct  units  be  formed  at  the  base, 
or  advanced  base,  for  the  treatment  of  sick  Officers,  called  Officers'  hospitals. 
These  should  be  situated  adjacent  to  a  general  hospital  in  order  to  utihse  the 
operating  theatre  and  surgical  appliances  of  the  latter  when  necessary. 
There  should  also  be  a  convalescent  home,  where  they  could  recoup  their 
strength." 

According  to  regulation  each  general  hospital  has  accommodation  for 
20  Officers  as  patients.  When  more  than  one  hospital  was  situated  in  one 
place,  it  was  found  to  be  more  convenient  to  increase  the  Officers'  accommoda- 
tion in  one  of  the  hospitals,  and  treat  all  Officers  there.  Thus,  at  Cape  Town, 
No.  1  General  Hospital  had  at  one  time  accommodation  for  120  Officers,  and, 
except  while  the  Portland  Hospital  was  at  Rondebosch,  all  sick  and  wounded 
Officers  were  treated  there.  Similarly  in  Bloemfontein  and  also  in  Pretoria 
most  of  the  sick  Officers  were  accommodated  in  one  hospital. 

Officers'  hospitals  require  more  luxurious  appointments  then  ordinary 
wards,  and  the  dieting  is  on  a  different  scale.  In  every  case  a  chef  was 
employed  and  the  very  various  articles  of  food  required  were  supplied  on  a 
very  liberal  scale.  A  small  mess  was  formed  in  each,  where  those  who  were 
convalescent  i\nd  did  not  require  special  dieting  lived. 

(3959)     ,  .        .  U  • 
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Each  Officer's  diet  (and  special  stimulants)  was  marked  on  his  diet  sheet, 
but  the  diets  of  convalescents  were  "  pooled  "  for  the  mess,  and  additional 
articles  were  accounted  for  on  a  general  diet  sheet.    This  worked  very  well. 

Convalescent  homes  existed  at  Claremont,  Johannesburg  and  other 
places. 

18. — Hospitals  for  Nursing  Sisters, 

The  Committee  recommemd  that  accommodation  for  the  treatment  of 
nursing  Sisters  should  be  arranged,  either  in  huts  or  tents,  at  their  own 
hospital,  and  that  special  hospitals  should  only  be  formed  under  pressure  of 
exceptional  sickness.  In  the  late  war,  special  hospitals  at  Bloemfontein  and 
Pretoria  were  opened,  and  gave  valuable  assistance.  In  Bloemfontein  the 
hospital  (at  Bishop's  Lodge)  had  accommodation  for  16  patients.  It  was 
opened  in  May,  1900,  and  remained  in  occupation  for  15  months. 

In  Pretoria  a  house  was  commandeered.  It  gave  accommodation  for 
12  patients,  and  was  in  existence  till  the  end  of  1901.  Both  of  these  hospitals 
I'eceived  cases  from  out  stations. 

A  convalescent  home  was  established  in  Johannesburg. 

19. — Stationary  Hospitals. 

A  stationary  hospital  as  at  present  constituted  is  supposed  to  be  a  mobile 
unit  which  can  approach  within  a  practicable  distance  of  the  field  medical 
units,  so  as  to  allow  them  to  evacuate  their  sick  into  it.  It  has  also  to  be 
used  to  afford  accommodation  at  stations  where  the  demand  is  not  sufiicient 
to  necessitate  the  establishment  of  a  general  hospital.  These  duties  are, 
however,  to  a  great  extent  mutually  exclusive.  The  present  stationary 
hospital  is,  on  the  one  hand,  too  heavy  to  be  readily  moved  except  by  rail,  and 
on  the  other,  its  equipment  is  not  sufficient  for  its  satisfactory  employment  in 
place  of  a  general  hospital  at  a  fixed  point.  Large  additions  had  to  be  made 
to  those  employed  in  this  way  in  the  late  war. 

This  leads  to  the  question  whether  it  would  not  be  possible  to  make  a 
general  hospital  divisible  into  sections,  so  that  one  or  more  of  these  might  be 
detached  as  occasion  required.  On  this  point  the  Committee  are  "  not  in 
favour  of  general  hospitals  being  divided  into  sections."  Their  objections  are 
two — first,  the  unavoidable  complications  in  administration  and  the  multipli- 
cation of  articles  of  equipment,  and  second,  the  loss  of  efficiency  (including 
mobility)  in  a  general  hospital  so  constituted. 

The  opinion  of  the  Committee  is  also  that  of  a  large  number  of  Officers 
with  practical  experience  of  these  hospitals,  viz.,  that  the  normal  organisation 
of  a  general  hospital  should  be  as  one  individual  unit,  and  not  as  the 
aggregate  of  four  or  five  smaller  units,  and  this  certainly  is  borne  out  by  our 
experience.  The  first  function  of  a  general  hospital  should  be  to  provide  the 
most  complete  arrangements  for  the  care  of  the  sick  and  wounded  which  the 
cn^cumstances  will  allow.  A  unit  which  is  designed  with  the  intention 
of  being  broken  up  into  sub-divisions  will  never  reach  the  standard  required 
of  a  modern  military  hospital ;  the  probability  of  its  division  will  be  a 
constant  obstacle  in  the  way  of  its  development,  for  it  must  always  be  the 
case  that  a  natural  development  according  to  local  resources  will  supplement 
the  stand9.rd  organisation  and  equipment  of  the  "  Mobilisation  Tables." 

On  the  other  hand,  our  experience  has  shown  that  once  a  general 
hospital  has  been  established  as  a  going  concern,  there  is  no  practical  difficulty 
in  detaching  a  portion  of  the  personnel  and  equipment  to  meet  urgent 
necessities  arising  at  a  later  date.  Under  proper  arrangements,  additional 
equipment  of  all  kinds  can  be  obtained  from  the  reserve  supplies,  and  in 
most  cases  this  detachment  of  a  section  will  only  occur,  as  it  is  only  possible, 
when  a  lessened  demand  has  reduced  the  accommodation  necessary  in  its 
parent  hospital. 

The  recommendations  of  the  Committee  follow  the  lines  on  which  their 
scheme  for  the  general  hospital  has  been  elaborated,  with  a  proportional 
reduction  in  quantities  in  relation  to  the  difference  in  their  accommodation. 
They  recommend  a  stationary  hospital  of  120  beds  as  the  most  convenient 
size ;  details  as  to  the  equipment  and  personnel  are  included  in  Appendices 
XXII  and  XXIII 
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The  stationary  hospital,  as  recommended  by  them,  would  be  somewhat 
heavier  than  the  present  pattern  unit,  as  they  recommend  that  they  "  should 
be  supplied  with  bedsteads,  beds,  and  ward  necessaries,  also  most  other  items 
of  equipment  used  in  general  hospitals."  This  would  form  most  satisfactory 
unit  for  fixed  points  on  the  line  of  communications,  but  it  would  not  be 
sufficiently  mobile  to  be  pushed  forward  off  the  railway  into  the  field,  for 
which  purpose,  indeed,  the  existing  stationar}^  hospital  is  hardly  suited. 

Reference  has  already  been  made  to  the  necessity  of  providing  better 
accommodation  in  the  field  itself  for  such  cases  as  cannot  be  moved  down  the 
line  of  communications  (especially  fractures  of  the  long  bones),  than  can  be 
provided  in  the  field  ambulance  or  the  divisional  field  hospital.  This 
accommodation  has  been  spoken  of  in  the  section  on  the  arrangements  on  the 
line  of  communication  as  an  "  advanced  line  of  communications  hospital," 
but  a  simpler  term  would  be  "  field  hospital  on  the  line  of  communications.'' 
It  is  proposed  that  these  should  be  pushed  forward  immediately  behind  the 
divisional  arrangements,  so  as  to  enable  the  actual  field  units  to  evacuate 
their  sick  at  once,  and  remain  free  for  immediate  movement.  It  is  essential 
in  the  execution  of  this  purpose  to  have  a  mobile  unit,  which  can  only  be 
the  result  of  a  compromise  between  the  desire  to  afford  the  greatest  comfort 
possible  and  the  necessity  of  keeping  in  touch  with  the  field  army.  It  is 
not  proposed  that  these  units  should  move  forward  so  long  as  they  have 
patients  in  them,  but  that  as  one  fills  up  another  should  advance  from  the  rear 
to  take  its  place.  The  actual  details  as  to  equipment  must  be  a  matter  of 
experiment,  as  there  is  at  present  nothing  which  could  be  safely  taken  as  a 
guide.  Hence  only  those  points  which  are  absolutely  essential  will  be  referred 
to  here.    These  appear  to  be  : — 

(1)  A  sufficiency  of  light  bed-cots  for  120  or  at  most  150  cases. 

(2)  Light  hospital  clothing,  best  of  all,  pyjama  suits. 

(3)  A  sufficient  surgical  equipment,  both  instrumental  and  material 
(especially  ready-made  splints  and  the  materials  for  making  others),  to  allow 
of  operative  surgery  of  some  degree  of  difficulty  being  done. 

(4)  A  sufficiency  of  drugs  and  medical  comforts  on  a  liberal  scale. 

(5)  Good  tents,  double  fly,  probably  the  Hubert  pattern  best. 

(6)  Sufficient  transport  for  the  unit.  It  would  seem  quite  possible  to 
introduce  sjDCcial  "  technical  "  wagons  for  such  units  as  these,  fitted  to  carry 
the  surgical  equipment  and  drugs  in  such  a  way  that  little  unpacking  or 
repacking  would  be  needed,  and  a  "  fitted  store  wagon  "  for  patients' 
necessaries  would  also  be  a  great  convenience.  These  special  wagons  would 
have  the  advantage  of  being  inalienable,  as  they  would  be  useless  to  any 
other  unit. 

Convoy  work  from  these  units  towards  the  base  would,  of  course,  be  under 
the  Principal  Medical  Officer  lines  of  communication,  and  it  might  be  more 
economical  as  well  as  convenient  to  retain  the  ambulance  transport  required 
for  these  hospitals  on  the  lines  of  communication,  and  not  to  attach  it  to  the 
units  themselves. 

In  the  later  stages  of  such  a  campaign  as  the  late  South  African  War, 
these  units  would  have  been  invaluable,  as  affording  nuclei  for  the  development 
of  the  stationary  hospitals  which  had  to  be  pushed  out  into  the  districts 
away  from  the  railway.  This  necessity  will  always  arise  in  a  campaign  of 
any  magnitude  and  duration.  Hospitals  can  never  be  supplied  from  home 
to  meet  all  the  lesser  needs  of  the  situation,  and  much  will  always  have  to 
be  done  on  the  spot  in  the  preparation  of  small  stationary  hospitals  from 
such  material  as  is  available.  In  many  cases  in  the  late  Avar  a  small  unit  of 
this  nature  would  have  done  all  that  was  necessary,  in  the  numerous  instances 
where  a  small  hospital  had  to  be  improvised  which  remained  in  use  a  short 
time. 
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Table  A.— List  of  Hospitals. 

General  Hospitals. 


1>0.  01 

XJuX^  OI 

jjate  or 

JN ame  or  xLospitcil. 

Hospital 

J:  irst 

T  oof 

Kemarks. 

Beds.* 

Return. 

[Return. 

1. 

General  Hospital 

{ 

Wynberg 

773 

20.10.99 

31.5.02 

2. 

Wynberg 

8.12.99 

1.6.00 

"           "  1 

Pretoria 

672 

20.7.00 

31.5.02 

{ 

Kondebosch  •  • 

22.12.99 

1.6.00 

3. 

"           "  I 

Jiroonstaat  . .        . . 

592 

1.6.00 

31.5  02 

4. 

Mooi  Eiver  . . 

520 

12.1.00 

31.5.02 

5. 

Cape  Town  . . 

940 

30.3.00 

31.5.02 

Preceded  by  Base  Hospital, 

c 

Naauwpoort . . 

2.3.00 

13.7.00 

Cape  1  own,  irom  13.10.99. 

6. 

.,      „  { 

Johannesburg         . . 

822 

27.7.00 

1.10.01 

r 

Estcourt 

13.4.00 

7. 

.,     .,  { 

Pretoria 

692 

9.11.00 

31.5.02 

8. 

)J                  )#                 •  • 

Bloemfontein 

814 

27.4.00 

Ol   C  AO 

9. 

J)  )) 

Bloemfontein 

553 

^0.4.00 

31.5.02 

10. 

Bloemfontein 

4.5.00 

7.1.01 

L 

Norvals  Pont         . . 

520 

18.1.01 

81.5.02 

11. 

Kimberley   . .        . . 

600 

18.5.00 

31.5.02 

Preceded  by  Town  Hos- 

pitals,  irom  20.10.99. 

12. 

Springf  ontein 

500 

11.5.00 

31.5.02 

Formerly  Section  No.  3 

13. 

;   :  { 

Wynberg 

20.7.00 

1.2.01 

Q-eneral  Hospital. 

L 

Johannesburg         .  • 

520 

3.5.01 

31.5.02 

14. 

)>               J?              •  • 

Newcastle 

520 

10.8.00 

31.5.02 

Took    over  from  No.  4 

15. 

Howick 

536 

20.7.00 

31.5.02 

Stationary  Hospital. 

16. 

>)                         3>                        •  * 

Elandsf  ontein 

536 

1.2.01 

31.5.02 

Formerly  No.  2  Stationary 
Hospital. 

17. 

5>                          )>                        '  ' 

Standerton  . . 

520 

1.2.01 

31.5.02 

Formerly  No.  4  Stationary 
Hospital. 

18. 

))                          J)                       •  • 

Charlestown . . 

520 

8.2.01 

31.5.02 

Formerly  No.  1  Stationary 

19. 

J)                         5)                       •  • 

Pretoria       . .        . . 

201 

15.6.00 

31.5.02 

Hospital. 

20. 

Elandsfontein 

600 

1.3.01 

31.5.02 

21. 

)J                         )J                       •  • 

Deelf  ontein  . .        . . 

800 

5.4.01 

31.5.02 

Formerly  Imperial  Yeo- 
manry Hospital. 

22. 

>J                         ))                        *  • 

Pretoria 

520 

20.9.01 

31.5.02 

Formerly  Imperial  Yeo- 
manry Branch  Hospital. 

Notes. 

No.  10  G-eneral  Hospital  took  over  the  town  hospitals  in  Bloemfontein  on  arrival  on  11th  April,  1900,  and 
rendered  its  first  return  as  a  G-eneral  Hospital  on  the  date  shown. 

Nos.  1  to  11,  Nos.  13  and  14,  were  sent  out  from  England,  six  were  formed  in  South  Africa  as  shown  in  the 
column  of  remarks,  the  remaining  three  were  entirely  formed  in  South  Africa. 


Stationary  Hospitals. 


No.  of 

Date  of 

Date  of 

Name  of  Hospital. 

Station. 

Hospital 

First 

Last 

Bemarks. 

Beds.* 

Eeturn. 

Eeturu 

Frere    and  Modder 

12.1.00 

13.7.00 

1. 

Stationary  Hospital  • 

Spruit. 

27.7.00 

Charlestown . . 

1.2.01 

See  No.  18  General  Hos- 

East London 

22.12.99 

8.6.00 

pital. 

2. 

„       „  ] 

Johannesburg 

20.7.00 

24.9.00 

Eland  sf  ontein 

28.9.00 

25.1.01 

See  No.  16  General  Hos- 

3. 

De  .Aar 

370 

1.12.99 

31.5.02 

pital. 

Frere  and  Chieveley 

5.12.99 

8.6.00 

4. 

,       „  ] 

Newcastle    . .        . . 

15.6.00 

10.8.00 

Standerton  . . 

31.8.00 

25.1.01 

See  No.  17  General  Hos- 

5. 

J*                          JJ              •  • 

Bloemfontein 

219 

6.4.00 

31.5.02 

pital. 

6. 

))                         ))              •  • 

Greenpoint  . . 

6 

10.11.99 

31.5.02 

7. 

5J                                          •  • 

East  London 

250 

1.12.99 

31.5.02 

No.  2  Stationary  Hospital, 

8. 

5)                             ?>                •  * 

Port  Elizabeth 

200 

1.12.99 

31.5.02 

from  22.12.99  to  8.6.00. 

9. 

J>                             )>                •  • 

Queenstown. . 

60 

23.3.00 

31.5.02 

10. 

Naauwpoort.. 

377 

13.7.00 

31.5.02 

From     Section,    No.  6 
General  Hospital. 

n. 

J)                             )J                •  • 

Winburg 

150 

1.6.00 

31.5.02 

12. 

))                             3J  •* 

Wakkerstroom       . . 

150 

7.9.00 

31.5.02 

13. 

JJ                             ))                •  • 

Pinetown  Bridge    . . 

250 

20.4.00 

31.5.82 

Formerly  Princess  Chris- 

tian Hospital. 

14. 

)J                             J)                '  ' 

Maritzburg  . . 

150 

13.10.99 

31.5.02 

Formerly    General  Hos- 

15. 

n                  j>          '  ' 

Heidelberg  . . 

150 

13.7.00 

31.5.02 

pital,  no  number. 

16. 

>)                  )>          •  ■ 

Maf  eking     . . 

150 

10.8.00 

31.5.02 

17. 

)j                  >J          •  ' 

Middelburg  Transv. 

400 

17.8.00 

31.5.02 

18. 

)>                  )>          •  ' 

Krugersdorp 

250 

27.7.00 

31.5.02 

19. 

»>                  )»          •  • 

Harrismitli  . . 

350 

24.8.00 

31.5.02 

20. 

>j  >> 

Waterval  Onder 

120 

7.9.00 

31.5.02 

21. 

>»                          M              '  " 

Machadodorp 

125 

12.9.00 

31.5.02 

22. 

))                          Jt              •  • 

Pietersburg  . . 

100 

19.4.01 

31.5.02 

*  The  actual  accommodation  varied  considerably  from  time  to  lime.  The  number  of  beds  shown  is  that 
available  on  November  2nd,  1201,  in  the  case  of  the  hospitals  that  were  open  on  that  date.  In  the  case  of  the 
hospitals  that  had  been  closed  before  that  date,  the  number  shows  the  accommodation  that  had  previously  been 
available  in  them. 
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Stationary  Hospitals — continued. 


No.  of 

Dnto  o-f 

T)-itp  of 

Hospital 

Pirst 

Last 

Ee  marks* 

-Ex  c  U  Ul  11. 

JXtjLUlll.  ,^ 



23.  Stationary  Hospital  . . 

W armbat n  s  . .        . . 

1  O 

oi.O.L'.i 

24.        „             „  .. 

Aliwal  North 

225 

30.11.00 

31.5.02 

25.        „             „  .. 

Johannesburg 

100 

4.10.01 

4.4.02 

On    closmi?     oi    JN  o.  b 

26.        ,,             „       . . 

xieaiiTort  West  .. 

lUU 

o.O.UX 

Ol.O.U.i 

General  Hospital. 

27. 

Burghersdorp 

90 

ZO.IZ.OO 

31.5.02 

28.            „  .. 

Worcester    . . 

60 

31.5.01 

2.5.02 

29.        „  „ 

Heilbron      , . 

120 

15.6.00 

31.5.02 

30.        „             „  .. 

Lindley 

180 

17.1.02 

31.5.02 

31.        „             „  .. 

Ermelo 

86 

20.12.01 

31.5.02 

32.         „              „  .. 

Klerksdorp  . . 

100 

22.6.00 

31.5.02 

33.         „              „  .. 

Zeerust 

100 

2.11.00 

31.5.02 

34.         „              „  .. 

Ladybrand   . . 

40 

29.6.00 

31.5.02 

35.         „             „  .. 

Potchefstroom 

100 

2.11.00 

31.5.02 

36.         „             „  .. 

Barberton 

200 

5.10.00 

31.5.02 

37.        „            „  .. 

Lydenburg  . .        . . 

125 

5.10.00 

31.5.02 

38.        „             „  .. 

Evistenburg  . . 

100 

12.10  00 

31.5.02 

39.        „             „  •• 

Eietfontein  . . 

100 

19.10.00 

31.5,02 

40.        „             „  .. 

Dundee 

100 

12.10.00 

31.5  02 

41.        „             „  .. 

Ficksburg 

143 

8.2.01 

31.5.02 

Notes. 

No.  10,  Naauwpoort.    Left  behind  when  No.  6  General  Hospital  ■was  moTed  to  Johannesburg. 

No.  14,  Maritzburg.  The  original  Station  Hospital,  Maritzburg,  was  incre.ised  to  form  a  General  Hospital 
which  was  not  numbered,  and  reduced  again  when  the  pressure  ceased  in  Natal. 

The  first  five  Stationary  Hospitals  were  sent  out  from  England  ;  the  remainder  were  formed  iu  South  Africa. 
Many  had  bsen  in  existence  for  some  time  before  being  given  a  number,  hence  the  sequence  of  numbers  is  not 
according  to  dates  of  opening. 

Tempoeaky  Hospitals. 


No.  of 

Date  of 

Date  of 

Name  of  Hospital. 

Station. 

Hospital 
Beds.* 

First 
Return. 

Last 
Return. 

Remarks, 

Eield  Hospital 

Eshowe        . .        . , 

16 

13.10.99 

31,5,02 

Palace  ,, 
Temporary  Hospital 

Simonstown  . .        . . 

67 

20.10.99 

31.5,02 

Naauwpoort , .        . , 

20 

20.10.99 

3.11.99 

Convent  ,, 

Estcourt      . .        . , 

100 

10.11.99 

15,6,00 

Temporary  ,, 

Nottingham  Road  . . 

12 

1.12.99 

8.12.99 

))  )) 

Putters  Eraal 

30 

1.12.99 

8,12.99 

)«  11 

Brynvilla  Camp 

5 

15.12.99 

29.12.99 

)>              ))              • • 

Stellenbosch  . . 

9 

19.1.00 

31.5.02 

J)                         >!                          • • 

Sterkstrooni . . 

107 

16.2,00 

6.4.00 

J)                          J>                          •  ■ 

Klip  Drift    . . 

16 

23.2.00 

16.3.00 

3J                         5J                          • ' 

Modder  River 
Orange  River 

50 
40 

23.3.00 
23.2.00 

1.6.00 
31.5.02 

j-See  note  below,  and  p.  67. 

,)      ^                 V                       •  • 

Prieska 

22 

30,3,00 

31.5.02 

Sanatorium 

Claremont 

50 

30,3.00 

7.6.01 

Originally  opened  Decem- 

Temporary Hospital 

Thabanchu  , . 

20 

11.5.00 

31.5.02 

ber,  1809. 

)>  5J 

Boshof 

40 

18.5.00 

31.5.02 

))  J> 

Norvals  Pont 

76 

25.5.00 

15.10.00 

J)                             ?)                             '  • 

Smithfield    . . 

25 

1.6.00 

3.8.00 

Eace  Course  „ 

St.  Andrew's  College  Hos- 

Pretoria 

60 

15.6.00 

31.5.02 

pital 

Bloemfontein 

61 

15.6.00 

4.1.01 

Temporary  Hospital 

Rouxville     . .        . . 

6 

15.6.00 

14.9.00 

53                          ))                         '  • 

Dewetsdorp  . . 

60 

29.6.00 

29.11.00  . 

))                                                     • * 

Wepener 

26 

29.6.00 

25.1.01 

)J                         JI  •• 

Kroonstadt  Hotel   . . 

14 

29.6.00 

13.7.00 

)J                         ))                          •  • 

Lindley 
Viljoen's  Drift 

120 

6.7.00 

27.7.00 

20 

20.7.00 

14.10.00 

>I                          )>                         •  • 

Senekal 

80 

20.7.00 

24.8.00 

)»                            5»                             •  • 

Vereeniging  , . 

40 

20.7.00 

12.10.00 

))                             5)                             •  • 

Pienaar's  Poort 

16 

24.8.00 

13.8.01 

5)                             >J                             •  • 

Edenburg 

25 

24,8,00 

31.5,02 

))                            J>                             • • 

Vrede 

100 

19,10.00 

15.3.01 

Railway  Rest  ,, 

Pretoria 

3,8.00 

17.1.03 

No   further  returns  ren- 

Temporary ,, 

Ottoshoop    . . 

4 

26,10.00 

28.12.00 

dered.      Hospital  re- 

))                            33                            •  ' 

Lichtenburg . . 

50 

7,12,00 

31.5.02 

mained  open  till  end  of 

JJ                            3)                            •  • 

Ventersdorp . . 

50 

4.1,01 

31.5.02 

war. 

»  13 

RouT.ville     , .        . , 

5 

21.12,00 

4.1.01 

5  3                            3  3                             •  • 

Vryburg 

27 

11.1,01 

31.5,02 

53                            33                             • • 

Buluwayo 

45 

18.1.01 

31,5,02 

53                            33                             •  • 

Carnarvon    . , 

32 

4.1,01 

31.5,02 

55  35 

Graaff  Reinet  .. 

61 

4,1.01 

31,5,02 

55                      35                       •  • 

Griquatown  . .        . , 

5 

4,1,01 

31,5.02 

5)  » 

Frankfort 

100 

12.10,00 

1.2.01 

>>  » 

Komati  Poort        . . 

60 

22,2,01 

31,5,02 

55                         55                         •  • 

Eerste  Fabrieken    . . 

10 

17.8,CO 

3.5.01 

»  55 

Daniel's  Kuil 

11 

26,4,01 

31.5.02 

*  The  actual  accommodation  varied  considerably  from  time  to  time.  The  number  of  beds  shown  is  that 
available  on  November  2nd,  1901,  in  the  case  of  the  "hospitals  that  were  open  on  that  date.  In  the  case  of  tlie 
hospitals  that  had  been  closed  before  that  date,  the  number  shows  the  accommodation  that  had  previously  been 
available  in  them. 


TiiM roKAKY  Hospitals — contiuned. 


No.  of 

Date  of 

Date  of 

Name 

of  Hospital. 

Station. 

Hospital 

Eirst 

Last 

Remarks. 

Beds.* 

Return. 

Return. 

Tem^oorury  Hospital 

Aberdeen 

17 

21.6.01 

7.3.02 

jj              ■  • 

Kiirumau 

14 

7.6.01 

31.5.02 

)?              • ' 

Cradock 

50 

12.7.01 

31.5.02 

>> 

5?                         •  • 

Koffyfontcin. . 

18 

2.8.01 

31.5.02 

5J 

J)                          '  • 

Calvinia 

37 

21.6.01 

31.5.02 

J  J 

J>                         •  • 

Tarkastad 

25 

31.5.01 

10.1.02. 

JJ 

•  • 

Christiana 

18 

22.11.01 

31.5.02 

)> 

))                         •  ' 

Sclimidt's  Drift 

5 

23.8.01 

31.5.02 

J> 

)J                          •  • 

Douglas       . . 

5 

13.9.01 

31.5.02 

)J 

J) 

Lady  smith  . .        . , 

16 

4.10.01 

14.3.02 

)> 

J>                         •  • 

Matjesfontein 

25 

17.1.02 

31.5.02 

5J 

Greytown 

24 

4.10.01 

1.11.01 

JS 

J)                         •  • 

Vryheid       . . 

50 

25.10.01 

31.5.02 

J) 

?»                         •  • 

Erantzkop    . . 
Pienaar's  Eiver 

18 

8.11.01 

3.1.02 

5» 

)J                          •  • 

81 

20.9.01 

24.1.02 

J> 

))                          •  • 

Tiger's  Kloof 

40 

24.1.02 

31.5.02 

J)                         •  • 

Port  Nolloth 

50 

18.4.02 

31.5.02 

Ladysmith   . . 

30 

13.10.99 

31.5.02 

Noten. 

This  list  includes  only  those  temporary  hospitals  whic-li  maintained  an  independent  existence.  Those  which 
afterwards  beoame  numbered  ttationai'y  hospitals,  or  which  were  merged  in  other  hospitals,  have  not  been 
included,  as  for  example  the  second  hospital  at  Naauwpoort,  which  was  merged  in  No.  6  Greneral  Hospital  on  its 
arrival  in  Naauwpoort. 

On  the  other  hand,  several  of  these  temporary  hospitals  were  in  existence  before  the  dates  shown,  but  they 
were  then  staffed  by  certain  field  liospitaL'i,  and  the  patients  in  them  were  accounted  for  in  the  returns  from  these 
field  hospitals.  For  example,  Modder  River  Hospital  was  first  opened  in  the  end  of  December,  1899,  but  only 
rendered  separate  returns  from  the  date  shown  when  tlie  field  hospitals  which  had  staffed  it  moved  into 
Kimberley,  and  it  was  furnished  with  a  separate  staff.  The  hospital  at  Orange  River  was  actually  opened  in 
September,  1899,  by  a  detachment  from  a  Cape  Field  Hospital,  but  only  entered  on  an  independent  existence  with 
a  fresh  staff  after  the  advance  into  the  Orange  Free  State,  when  all  the  field  units  were  required. 


Civil  Hospitals. 


No.  of 

Date  of 

Date  of 

Name  of  Hospital. 

Station. 

Hospital 

First 

Last 

Remarks. 

Beds.* 

Return. 

Return. 

Edinburgh  Hospital . . 

Norvals  Pout      . . 

150 

18.5.00 

18.1.01 

Imperial  i"eomanry  Hospital 

Deelfontein         , . 

1,000 

23.3.00 

29.3.01 

53                       )J  3> 

Pretoria    . . 

530 

24.8.00 

13.9.01 

3*                       3)  35 

McKenzie's  Farm 

24.8.00 

29.3.01 

"               .        "  " 

Elandsfontein 

138 

19.7.01 

20.12.01 

Irish.  Hospital 

Bloemfontein 

100 

20.4.00 

29.6.00 

33                   33                                •  •                 •  • 

Langmau  Hospital    . .        . . 

Pretoria    . . 

15.6.00 

9.11.00 

Bloemfontein       , . 

180 

13.4.00 

20.7.00 

Pretoria    . . 

3.8.00 

26.10.00 

Portland       .,        , .        , , 

Rondebosch 

160 

No  returns.  Sick  included 

33                         33                  '  '       .         *  ■ 

Bloemfontein      . . 

27.4.00 

21.7.00 

in  No.  3  General  Hos- 

Princess Christian  Hospital. . 

Pinetown  Bridge. . 

200 

20.4.00 

pital. 

Scottish  National  „ 

Kroonstadt 

300 

8.6.00 

12.10.00 

Welsh  Hospital 

Springfontein      . . 

200 

8.6.00 

3.8.00 

Pretoria    . .        . . 



17.8.00 

24.9.00 

Table  B. — List  of  Hospitals  opened  after  Noveniber  1st,  1901. 


Unit. 

Station. 

No.  of 
Hospital 
Beds. 

Date  of 

First 
Return. 

Date  of 
Last 
Return. 

Remarks. 

Ge 

neeal 

N 

Hospitals. 

il. 

No.  30  Stationary  Hospital . . 
No.  31        „  „ 

Stat 

Lindley  . .  . . 
Ermelo 

ionary 

180 
86 

Hospitals. 

17,1.02 
20.12.01 

31.5.02 
31.5.02 

Temporary  Hospital, . 

»             3>  •• 
»             »                •  • 
)j             )>                •  • 

Tem 

Christiana  . . 
Erantzkop  . . 
Matjesfontein  , . 
Tiger's  Blloof  , . 
Port  Nolloth 

POBAEY 
18 
18 
25 
40 
50 

Hospitals. 

22.11.01 
8.11.01 
17.1.02 
24.1.02 
18.4.02 

31.5.02 
3.1.02 
31.5.02 
31.5.02 
31.5,02 

*  The  actual  accommodation  varied  considerably  from  time  to  time.  The  number  of  beds  shown  is  that 
available  on  November  2nd,  1901,  in  the  case  of  the  hospitals  that  were  open  on  that  date.  In  the  case  of  the 
liospitals  that  had  been  closed  before  that  date,  the  number  shows  the  accommodation  that  had  previously  been 
available  in  them. 
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PART  V. 

THE  CIVIL  HOSPITALS. 


A. — Introductory, 

A  full  account  of  these  hospitals  is  given  in  the  report  of  the  Central 
British  Red  Cross  Committee  on  voluntary  organisations  in  aid  of  the  sick 
and  wounded  during  the  South  Ahican  War,  pp.  42  to  55,  by  which 
Committee  (or  in  consultation  with  it)  they  were  organised  arid  despatched. 
It  is,  however,  desirable  to  give  a  short  accoun  t  of  these  units,  sketching  their 
organisation  and  equipment,  and  indicating  their  position  with  regard  to  the 
regular  medical  service. 

These  hospitals  were  accepted  by  the  military  authorities  on  certain 
conditions,  A  military  Medical  Officer  was  placed  in  command  of  each  for 
administrative  purposes,  and  as  a  channel  of  communication  with  the  other 
branches  of  the  service.  The  hospitals  were  to  be  entirely  at  the  disposal  of 
the  military  authorities  in  South  Africa.  The  Imperial  Government  provided 
passage  for  the  personnel  and  transport  for  the  stores  and  equipment  to  and 
from  the  seat  of  war.  The  Government  also  supplied  the  usual  ra.tions  for  the 
patients  and  personnel,  with  the  ordinaiy  medical  comforts  for  the  patients, 
and  undertook  to  maintain  the  stocks  of  medical  and  surgical  stores,  which 
were  originally  provided  by  the  bodies  furnishlns^  the  hospitals.  These 
conditions  were  generally  adhered  to  ;  important  variations  will  be  referred  to 
in  the  detailed  account  of  each  hospital. 

The  tabular  statement  at  the  end  of  this  section  gives  all  particulars 
regarding  these  units  ;  it  is  only  necessary  to  add  in  reference  to  this  table 
that  the  weights  given  are  very  approximate.  The  weight  shipped  in 
England  as  a  rule  does  not  represent  the  amount  requiring  rail  transport  in 
South  Africa,  as  the  majority  of  these  units  added  very  largely  to  their 
equipment  by  purchase  in  Cape  Town.  It  is  convenient  here  to  refer  to  the 
way  in  which  the  Langman  Hospital  was  embarked  with  the  whole  of  its 
personnel  and  equipment  in  one  vessel.  In  consequence  it  was  able  to  proceed 
direct  to  Bloemfontein  on  disembarkation  at  Cape  Town. 

It  will  be  seen  that,  including  the  Imperial  Yeomanry  hospitals,  these 
civil  hospitals  included  every  type  of  medical  unit  used  by  the  Army  Medical 
Service.  The  Imperial  Yeomanry  Hospitals  Committee  furnished  the  large 
hospital  at  Deelfontein,  and  later  a  hospital  of  400  beds  in  Pretoria. 
The  Portland,  Langman,  Welsh,  Irish,  and  Princess  Christian  Hospitals 
represented  our  stationary  hospitals,  while  the  Imperial  Yeomanry  field 
hospital  and  bearer  company  and  Van  Alen's  Hospital  were  comparable  with 
our  field  units. 

B.— Transport. 

The  Irish  Hospital  had  1 5  ambulance  wagons  of  a  light  pattern,  and  two 
carts  with  some  mules,  and  so  were  enabled  to  send  a  section  with  some 
ambulances  to  Prieska  under  Lord  Kitchener.  Again,  a  section  joined  the 
11th  Division  at  Kroonstadt  and  marched  to  Pretoria.  Their  own  transport 
proved  insufficient  while  the  section  was  thus  acting  as  a  bearer  company, 
and  some  army  transport  had  to  be  added.  But  though  the  Irish  Hospital 
was  in  practice  not  a  mobile  hospital,  the  fact  of  their  possessing  their  own 
ambulance  transport  complete  with  draught  animals,  gave  them  the  immense 
adva.ntage  of  being  absolutely  independent,  and  able  themselves  to  deal  in 
every  way  with  their  own  sick. 

The  Portland  Hospital  also  had  both  ambulance  and  transport  wagons, 
quite  sufficient  for  their  use  in  standing  camp,  and  were,  like  the  Irish 
Hospital  independent  of  outside  aid.    It  is  impossible  to  over-estimate  the 
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value  of  this  in  the  practical  working  of  a  hospital ;  it  makes  all  the 
difference  when,  as  will  invariably  be  the  case  on  service,  transport  is  both 
scarce  and  difficult  to  obtain,  and  the  possession  of  it  more  than  anything 
else  tends  to  smoothness  in  the  working  of  the  hospital.  This  (Question  is 
referred  to  also  in  the  section  on  general  hospitals. 

C . — Equipment. 

It  is  not  advisable  to  lay  down  hard  and  fast  rules  for  the  equipment  of 
a  civil  hospital.  But  it  would  be  well  to  distinguish  between  medical  and 
surgical  equipment,  and  general  equipment  and  stores.  The  Organising 
Committee  should  be  allowed  to  purchase  whatever  they  thought  best,  in  the 
specially  technical  materiel,  hut  as  regards  general  equipment  it  would  be  far 
better  to  follow  broadly  the  lines  on  which  the  military  hospitals  are 
furnished.  This  is  the  result  of  much  experience,  and  the  detailed  criticism 
to  which  they  have  been  subjected  in  this  campaign  will  result  in  their 
equipment  being  sufficient  and  entirely  satisfactory  without  being  excessive. 
There  is  no  doubt  that  in  several  instances  the  civil  hospitals  erred  in  having 
equipment  that  was  quite  unsuited  for  field  service.  Certainly  the  equip- 
ment for  the  staff  should  conform  more  to  the  usual  furniture  of  an  Officer  on 
service.  Chests  of  drawers  are  by  no  means  necessary,  and  some  limit  should 
be  placed  on  the  amount  of  personal  baggage. 

The  importance  of  this  reduction  of  the  total  weight  and  bulk  cannot  be 
too  prominently  brought  forward.  Transport,  both  by  road  and  rail,  must 
always  be  a  difficulty  on  service,  and  if  a  civil  hospital  of  100  beds  weighs  as 
much  as  a  military  hospital  of  500,  the  result  to  the  medical  service  when 
the  civil  hospital  goes  forward  is  a  loss  of  400  beds,  which  is  usually  an 
important  item. 

D. — Position. 

This,  of  course,  leads  to  the  difficult  question  of  the  position  of  the  civil 
hospitals  in  the  field.  The  lighter  hospitals,  such  as  the  Portland,  Langman, 
or  Welsh  (each  of  100  beds)  are  suitable  for  any  position  on  the  line  of  com- 
munications, and  can  be  pushed  up  in  rear  of  the  advancing  army.  But  it 
does  not  seem  advisable  to  place  a  civil  hospital  alone  in  a  station  ;  they  have, 
more  difficulty  in  expanding  to  meet  urgent  demands  than  a  military  hospital, 
and,  as  a  matter  of  practice,  in  the  only  instance  in  which  a  civil  hospital  was 
destined  for  the  sole  charge  of  a  small  station,  it  was  necessary  to  open  a  small 
military  hospital  in  addition,  to  deal  with  the  local  sick. 

The  field  units  fall  naturally  into  their  places  with  the  troops.  The 
larger  civil  hospitals  are  more  difficult  to  deal  with  ;  they  cannot,  even  if  the 
staff  were  willing,  be  kept  at  the  base,  where,  after  the  earlier  stages,  the 
work  of  the  hospitals  becomes  less  purely  professional,  and  more  and  more 
technical,  as  invaliding  increases,  with  all  the  more  military  complications, 
the  preparation  of  documents,  questions  of  pay,  clothmg  and  equipment,  and 
the  highly  technical  embarkation  duties,  which  require  a  trained  staff. 

Similarly,  it  is  only  exceptionally  that  these  hospitals  can  be  employed 
alone  on  the  line  of  communications,  and  there  is  little  doubt  that  the  most 
suitable  position  is  in  some  station  where  a  military  hospital  is  already 
established.  This  ensures  permanent  accommodation  for  a  large  number  of 
cases,  while  the  military  hospital  will  always  expand  to  meet  any  sudden  call. 

E. — Personnel. 

Organisation. — There  is  no  doubt  that  a  Commanding  Officer  from  the 
Army  Medical  Service  is  necessary  in  every  case,  also  a  few  trained  clerks 
^re  required  to  prepare  the  various  requisitions  and  returns.  In  the  case  of 
the  smaller  hospitals,  if  these  are  attached  to  a  general  hospital  for  the  purpose 
of  administration,  no  doubt  the  Officer  could  then  be  dispensed  with,  but  at 
the  outset  these  Officers  are  indispensable.  They  should,  however,  be  carefully 
selected  for  this  duty  ;  the  qualifications  are  an  intimate  knowledge  of  the 
routine  of  the  service,  and  especially  of  the  sources  and  methods  of  obtaining 
equipment,  tfausport,  and  supplies.    No  civil  staff,  hoy^ever  highly  trained. 


can  have  the  requisite  knowledge  to  enable  them  to  get  all  their  daily  needs 
met,  especially  as  the  methods  laid  down  by  regulation  are  considerably 
modified  on  emergency.  Further,  the  Officer  selected  should  be  tactful,  so  as 
not  to  press  the  authority,  which  he  should  undoubtedly  hold,  into  matters 
which  are  not  essential  to  the  satisfactory  working  of  the  hospital. 

It  is,  however,  essential  that  the  duties  both  of  the  Commanding  Officer 
and  of  the  staff  should  be  well  defined.  There  is  little  doubt  that  the  staff 
of  several  of  the  civil  hospitals  failed  to  recognise  that  there  are  many  duties 
in  connection  with  a  miUtary  hospital  which  lie  entirely  outside  the  ordinary 
professional  work  of  a  phys'cian  or  surgeon,  and  that  they  should  take  their 
share  of  them.  These  duties  are  mainly  of  the  nature  of  inspection  and 
supervision  of  the  cooking  arrangements  and  diets,  of  the  sanitary  arrange- 
ments and  the  general  cleanliness  of  the  hospital  camp,  and  others  of  a  similar 
nature.  Further,  they  should  understand  that  in  a  campaign  the  number  of 
cases  of  disease  almost  invariably  exceeds  those  of  injury,  and  that  the  work 
of  any  hospital  will,  therefore,  be  more  medical  than  surgical  ;  also  that  a 
proportion  of  the  sick  population  will  always  be  cases  that  are  of  no  interest 
whatever  from  a  professional  point  of  view.  Yet  all  these  men  must  be 
looked  after,  and  though  it  will  always  be  recognised  that  the  civil  hospitals 
as  volunteers,  have  a  special  clcxim  to  consideration  in  the  class  of  cases  sent 
to  them,  if  this  be  possible,  the  staffs  must  be  prepared  to  take  their  share  of 
the  less  inl-eresting  cases.  A  further  difficulty  is  the  conflict  of  professional 
enthusiasm  with  the  needs  of  the  service.  It  may  be  assumed  that  civil 
hospitals  will  only  be  ofiered  to  the  Government  to  supplement  the  regular 
ser"\'ice,  that  is,  that  they  Avill  take  the  field  at  a  time  when  extra  accommo- 
dation is  much  needed.  The  first  and  most  important:  duty  of  a  hospital  in 
the  field  is  to  pass  on  its  patients  as  fast  as  possible  ;  if  tlie  man  recovers,  to 
send  him  back  to  his  unit  as  soon  as  he  is  fit  for  duty,  if  he  is  unlikely  to 
become  fit  within  a  reasonable  time  (which  in  the  case  of  a  hospital  away  from 
the  base  can  be  but  short)  he  must  be  sent  down  towards  the  base  for  disposal 
as  soon  as  he  can  safely  be  moved.  Any  delay  beyond  these  periods  for  the 
sake  of  further  observation  of  the  case  means  a  loss  of  accommodation  wliere 
it  is  most  needed. 

This  last,  the  general  supervision  of  the  work  of  the  liospital,  is  the  most 
delicate  duty  of  tlie  Commanding  Officer,  touching  as  it  does  on  the 
professional  treatment  of  the  sick,  which  normally  lies  outside  his  province. 
Yet,  none  the  less,  it  is  a  duty  which  he  must  carry  out,  though  in  nearly 
every  case  it  can  be  done  by  suggestion  rather  than  by  direct  interfeience. 

F. — Expansion. 

There  is  one  other  point  of  a  general  nature  whicli  should  be  considered, 
and  that  is  the  expansion  of  a  civil  hospital. 

The  expansion  of  any  hospital  beyond  its  normal  size  is  of  course  to  be 
deprecated,  but  it  is  not  always  possible  to  avoid  this.  A  military  hospital, 
as  a  matler  of  course,  expands  to  meet  such  demands  as  are  made  on  it,  but 
(no  doubt  very  naturally)  thei^e  was  at  first  a  disinclination  on  the  part  of 
the  civil  hospitals  to  exceed  their  normal  complement  of  beds.  Still,  when 
the  patients  are  fed  by  Government,  and  the  additional  tentage,  equipment, 
and  personnel  are  also  supplied  from  Imperial  sources,  it  does  Tiot  seem  too 
much  to  ask  that  the  civil  hospitals  also  should  he  prepared  to  expand  to 
a  reasonable  degree  should  the  necessity  arise.  The  condition  of  their 
acceptance,  that  they  should  be  "  entirely  at  the  disposal  of  the  military 
authorities,"  should  be  interpreted  literally  by  those  responsible  for  these 
hospitals. 

These  difficulties  would  almost  entirely  disappear  were  the  stafts  of  the 
hospitals  to  understand  the  position  clearly  at  the  outset.  It  is  quite 
possible  to  combine  every  consideration  for  these  gentlemen,  who  sacrifice  much 
for  the  benefit  of  the  army,  with  the  real  requirements  of  the  service  which 
are,  as  a  whole,  better  understood  by  the  professional  than  by  the  volunteer. 
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G. — Packing. 

There  are  one  or  two  points  which  it  is  desirable  to  note.  First,  as  to 
the  packing  and  marking  of  stores.  All  packages  should  be  distinctly  marked, 
and  should  contain  a  list  of  their  contents,  so  that  it  should  not  be  necessary 
to  unpack  the  whole  to  find  any  articles  required.  Want  of  this  system  in 
at  least  one  case  delayed  the  work  of  the  hospital  when  its  services  were 
required. 

H.-— "  Dressees." 

Secondly,  several  of  the  hospitals  had  "  Dressers  "  on  their  staff.  There 
is  no  place  in  a  service  hospital  for  dressers  ;  they  are  not  equivalent  either 
to  nnrses  or  orderlies,  and  are  in  no  way  necessary  for  the  working  of  the 
hospital,  which  is  equivalent  to  saying  that  they  are  superfluous.  They 
require  accommodation,  rations,  and  transport,  none  of  which  are  usually  in 
excess,    It  is  far  better  to  replace  them  hy  the  same  number  of  orderlies, 


J. — Messing  Arrangements. 

Lastly,  in  most  of  the  civil  hospitals  the  convalescent  officers  messed 
with  the  staff.  Of  course  where  the  staff  is  maintained  entirely  at  the 
expense  of  the  donor  of  the  hospital,  who  also  supplies  luxuries  for  the 
patients,  this  arrangement  is  convenient,  and  in  the  smaller  units  any  change 
would  probably  cause  an  unnecessary  complication  in  the  arrangements.  But 
it  would  appear  better  to  avoid  this  in  future  in  the  larger  hospitals,  The 
combined  system  does  not  conduce  to  the  satisfactory  working  of  the  hospital 
from  the  service  point  of  view,  however  much  it  may  appeal  to  certain  types 
of  convalescent  Officers.  It  would  be  more  satisfactory  to  have  one  system, 
whereby  the  staff  would  draw  the  usual  ration  from  Government,  and 
supplement  it  at  their  own  expense,  as  is  done  in  the  regular  service.  This 
would  reduce  the  stores  to  be  carried  for  the  hospital,  and  the  staff  would  be 
no  worse  off  than  that  of  the  service  hospital. 


K. — Comparison  with  Service  Hospitals. 

As  regards  the  comparison  between  the  equipment  of  the  civil  hospitals 
and  the  service  hospitals,  only  the  Portland  and  the  Langman  are  at  all 
comparable  when  weight  and  bulk  are  considered.  These  two  may  fairly 
be  put  alongside  the  stationary  hospitals  for  100  beds.  Weighing  about 
10  tons  more,  they  had  beds  for  100  cases,  instead  of  stretchers,  and  their 
equipment  was,  generally  speaking,  more  convenient.  The  tortoise  tents 
were  certainly  very  taking  at  first  sight,  but  experience  of  them  failed  to 
confirm  this  satisfactory  impression.  Their  advantages  are  light  weight  and 
increased  floor  space  as  compared  with  the  hospital  marquee,  but  they  did 
not  stand  weather  so  well,  and  their  ventilation  was  less  satisfactory,  while 
they  showed  signs  of  wear  and  tear  at  a  much  earlier  date  than  the  service 
tents. 

The  civil  hospitals  drew  their  ordinary  supplies  from  the  Army  Service 
Corps,  Ordnance  Department,  and  the  medical  store  depots  ;  further,  they 
received,  like  the  other  hospitals,  supplies  from  the  Red  Cross  Society  and 
other  sources.  They  also  received  much  assistance  from  the  Royal  Engineers 
in  the  erection  of  their  hospitals.  But  in  addition  to  this  they  had  money 
in  hand,  which  added  greatly  to  their  facilities  for  satisfactory  equipment. 


L. — Remarks. 

This  is  the  first  occasion  in  which  civil  voluntary  hospitals  have  assisted 
the  Medical  Service  of  our  army  in  the  field.  It  has  been  necessary  to 
call  attention  to  certain  points  which  led  to  some  difficulty  and  misunder- 
standing during  the  late  campaign,  but  this  has  been  done  with  a  view 
to  remove  any  possible  source  of  friction  on  a  future  occasion.  No  one 
who  served  in  the  late  war  in  South  Africa  fails  to  appreciate  the  services 
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rendered  by  these  vmits,  services  whiclfwere  not  only  of  the  greatest  value 
to  the  army  generally,  but  also  enabled  the  Medical  Service,  of  v/hich  they 
formed  a  part,  to  complete  the  heaviest  task  that  has  ever  fallen  to  its  lot. 
Civil  Hospitals,  such  as  tliose  which  helped  us  in  South >. Africa,  will  always 
be  welcomed  by  the  Royal  Army  Medical  Corps  on  any  future  occasion  on 
which  the  patriotism  of  the  people  sends  them  forth. 

M. — Pakticulars  of  Hospitals. 

(1)  Imperial  Yeomam'i/  Hospitals. 

The  Imperial  Yeomanry  Hospitals  Committee  was  formed  with  the 
intention  of  providing  special  hospital  accommodation  for  the  yeomanry  in 
the  field.  While,  as  far  as  practicable,  these  hospitals  so  provided  were  kept 
filled  with  yeomen,  it  was,  of  course,  not  possible  to  reserve  them  solely  for 
one  particular  branch  of  the  armj^  "They  were  equipped  and  maintained  on 
a  scale  w^hich  it  would  be  impossible,  as  it  is  unnecessary  for  our  service 
hospitals  to  imitate.  The  Imperial  Yeomanry  Hospitals  Committee  had 
ample  funds  at  their  disposal,  and  were  therefore  able  to  provide  not  only  the 
equipment  absolutely  necessary,  but  all  the  minor  conveniences  on  a  most 
ample  scale. 

(a)  Base  Hospital,  Deelfontein. 

Deelfonteiu,  29  miles  south  of  De  Aar  on  the  Cape  Government  Kailway, 
v/as  selected  as  the  site  for  this  large  hospital.  It  is  4,460  feet  above  the 
sea,  on  the  northern  Karoo,  471  miles  from  Cape  Town,  176  miles  from 
Kimberley,  378  miles  from  Bloemfontein  via  Ue  Aar  and  Norval's  Pont, 
367  miles  from  Port  Elizabeth,  and  429  miles  from  East  London.  It  was 
therefore,  as  distances  go  in  South  Africa,  within  easy  reach  of  Kijnberley  and 
the  forces  on  the  western  line  ;  it  was  a  day's  journey  from  Bloemfontein, 
while  it  was  in  touch  with  the  troops  operating  on  the  other  lines  to  the 
coast  ports.  Hence,  until  our  entry  into  the  Transvaal,  it  formed  an 
excellent  central  station  to  which  yeomen  could  be  sent  from  all  parts  of  the 
field. 

Owing  to  delays  in  the  arrival  of  the  stores,  and  difiiculties  in  the 
erection  of  the  huts,  it  was  some  time  before  this  hospital  opened  to  its 
normal  accommodation  (500  beds),  but  after  this  it  extended  rapidly  to 
accommodate  over  1,000  patients,  and  became  a  most  complete  self-contained 
unit,  fulfilling  every  necessity  and  providing  many  luxuries. 

Much  of  its  success  was  due  to  the  energy  and  initiative  of  Lieut. -Colonel 
A.  T.  Sloggett,  C.M.G.,  R.A.M.C.,  the  MUitary  Commanding  Officer  of  the 
hospitah 

This  unit  was  taken  over  by  the  Imperial  Government  from  April  1st, 
1901,  when  it  became  No.  21  General  Hosj^ital,  under  Lieut. -Colonel  Sloggett, 
a  fresh  staff  being  detailed  from  the  re&'ular  services. 

(6)  Imperial  Yeomanry  Hospital,  Pretoria. 

In  May,  1900,  it  was  represented  to  the  hospital  Yeomanry  authorities 
in  South  Africa,  that  the  hospital  at  Deelfontein  was  becoming  out  of  touch 
with  the  troops  in  the  field,  and  that  it  would  be  necessary  to  move  250  beds 
with  a  suitable  staff  nearer  to  the  front.  It  was  also  pointed  out  that 
Kroonstadt  would  be  a  suitable  site. 

In  response  to  this  request  Mr.  (now  Sir  Alfred)  Fripp,  Senior  Surgeon  to 
Imperial  Yeomanry  Hospital  at  Deelfontein,  proceeded  to  Kroonstadt  in  the 
end  of  May,  and  he  then  and  there  decided  against  this  scheme  on  the  grounds 
that  it  would  impair  the  importance  of  the  Deelfontein  Hospital.  As  it  was 
found  possible  to  equip  the  estimated  niunber  of  beds  considered  necessary 
for  the  place  without  the  aid  of  the  Yeomanry,  it  was  decided  to  let  the 
matter  drop.  Later  in  the  year,  in  reply  to  an  enquiry  froju  England, 
a  lightly  equipped  hospital  of  400  beds  was  asked  for  service  in  the 
Transvaal.  The  necessary  personnel  were  at  once  sent  out  from  England. 
Equipment  was  olitained  principally  from  the  usual  service  channels  in  South 
Africa.  Surgeon-Major  Kilkelly  was  detailed  for  administrative  charge,  and 
afterwards  it  was  found  necessarv  to  also  add  a  quartermaster  to  the  staff, 
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The  site  fixed  was  a  private  house  with  extensive  gTouiids,  outside 
Pretoria.  The  accomuiodation  was  partly  in  the  house,  and  the  remainder  in 
tents. 

This  hospital  was  taken  over  by  us  as  No.  22  General  Hospital  in 
October,  1901,  and  an  entirely  new  staff  detailed  for  it. 

(c)  Imperial  Yeomanry  Hospital,  Elandsfontein. 

This  was  a  small  tented  hospital  organised  and  equipped  in  South  Africa, 
and  staffed  by  detachments  from  the  larger  hospitals  on  the  breaking  up  of  the 
Pretoria  Hospital. 

(r/)  Imperial  Yeomanry  Field  Hospital  and  Bearer  Company. 

This  was  a  well  equipped  unit  which  did  much  good  service  in  the  field. 
It  would,  however,  have  been  more  usefid  if,  like  the  New  South  Wales 
Ambulance,  it  had  been  provided  with  its  own  transport. 

(e)  Imperial  Yeomanry  Hospital  at  Mackenzie's  Farm. 

In  April,  1900,  the  attention  of  the  Imperial  Yeomanry  hospital 
authorities  in  South  Africa  was  drawn  to  the  Yeomanry  camp  at  Maitland 
with  a  view  to  establish  a  small  Yeomanry  hospital  there  by  detaching  a 
small  personnel  from  Deelfontein.  Mr.  Fripp,  senior  surgeon  to  Deelfontein 
Hospital,  inquiied  into  the  matter,  and  he  decided  not  to  agree  to  any 
weakening  of  the  Deelfontein  Hospital.  It  was  then  decided  to  establish  a 
small  detention  hospital,  and  to  contniue  to  send  all  Yeomanry  sick  to  some 
of  the  general  hospitals  in  and  around  Cape  Town. 

Later  on  it  was  found  necessary  to  revert  to  the  original  proposal,  and  to 
establish  a  suitable  hospital  for  the  numerous  yeomen  quartered  there.  Part 
of  the  equipment  was  supplied  from  Deelfontein,  part  purchased  locally,  and 
the  personnel  was  detailed  from  the  Yeomanry  hospitals. 

This  hospital  was  closed  in  the  end  of  March,  190 J,  and  was  bought  by 
the  Colonial  authorities  for  use  as  a  plague  hospital. 

( /)  Chesham  Home. 

The  Chesham  Home  was  a  small  convalescent  home  for  Officers  opened 
in  Johannesburg  for  a  short  time,  and  staffed  from  the  larger  Yeomanry 
hospitals. 

(2)  The  Portland  Hospital. 

This  was  a  very  compact  and  practical  unit  of  100  beds.  Ic  had  no 
unnecessary  equipment.  The  tents  were  tortoise,  and  were,  on  the  whole, 
fairly  satisfactory  ;  the  beds  had  wire  mattresses  on  light  wooden  frames.  The 
ambulances  and  other  transport  belonging  to  the  hospital  were  very  useful. 

This  hospital  rendered  valuable  sersdce  both  at  Rondebosch  (where  it  was 
attached  to  No.  3  General  Hospital),  and  at  Bloemfontein  (where  it  was 
attached  to  No.  8  General  Hospital),  and  the  staff  worked  most  harmoniously 
with  the  regular  service.  It  was  the  model  of  what  a  small  civil  hospital 
should  be. 

(3)  'The  Langman  Hospital. 

This  hospital  opened  in  the  cricket  ground  in  Bloemfontein  and  was 
afterwards  moved  to  Pretoria,  where  it  was  attached  to  No.  2  General 
Hospital.  The  original  accommodation  of  100  beds  was  then  increased  by 
the  addition  of  tents  and  equipment. 

Like  the  Portland  Hospital  it  was  equipped  with  tortoise  tents  and 
wooden  framed  beds.  The  whole  of  the  personnel  and  equipment  were 
shipped  in  one  vessel,  so  that  the  unit  was  enabled  to  rail  through  from 
Cape  Town  to  Bloemf  aitein  complete  as  a  whole,  thus  avoiding  any  delay. 

The  hospital  did  good  work.  The  donor  was  always  ready  to  comply 
with  any  suggestions,  and  very  generously  gave  the  whole  equipment  to  the 
Imperial  Government  when  the  hospital  closed  as  a  civil  hospital  on 
November  4th,  1900. 
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(4)  Van  Alens  Hospital. 

This  was  a  small  field  unit,  originally  eqiiij^ped  for  25  patients,  with 
three  tortoise  Avao-ons.  It  went  into  the  field  with  Lord  Methuen's  Division, 
when  it  did  useful  work,  and  finally  was  made  over  to  the  Imperial  Government 
on  July  6th,  1900. 

(5)  The  Irish  Hospital. 

This  hospital  was  the  gift  of  Lord  Iveagh,  wliose  wish  it  was  that  the 
hospital  should  be  as  far  as  possible  a  mobile  one.  To  this  end  it  was  furnished 
with  15  ambulances  and  two  carts,  with  harness  and  80  mules. 

The  ambulance  wagons  were  of  a  light  pattern,  and  did  not  prove 
satisfactory.  There  was  no  provision  for  general  transport  of  the  stores  and 
equipment  beyond  the  two  carts,  so  that,  except  for  the  undoubted  advantage 
of  the  possession  of  their  own  ambulance  w^agons  and  mules  for  them,  this 
unit  was  little  less  dependent  on  army  transport  for  draught  animals  and 
general  service  wagons  than  the  ordinary  stationary  liospital.  In  practice, 
therefore,  the  hosjiital  did  not  prove  itself  to  be  a  mobile  unit,  but  it  was 
enabled  to  despatch  six  ambulance  wagon=!,  with  a  proportion  of  the  staff" 
under  Dr.  Stoker,  to  accompAuy  Lord  Kitcheaer  t  )  Prieska,  while  the  unit 
itself  was  waiting  at  Naauwpoort  to  get  into  Bloemfonteiu  ;  and,  again,  a 
similar  but  larger  detail,  under  Sir  William  Thompson,  accompanied  Lord 
Roberts  to  Pretoria  as  a  bearer  company,  while  the  remainder  of  the  hospital 
remained  in  Bloerafontein. 

The  original  equipment  for  100  beds,  and  excluding  the  wagons,  was 
comparatively  light,  measuring  3,400  cubic  feet  (say  50  tons).  The  wagons 
added  6,400  cubic  feet  (say  90  tons).  The  tents  were  of  the  tortoise  pattern. 
The  equipment  was  satisfactory. 

This  unit  was  employed  first  at  Bloemfonteiu,  and  then  in  Pretoria, 
where  it  occupied  the  Palace  of  Justice  with  about  500  beds,  additional 
military  personnel  having  been  added  to  the  original  staff"  to  enable  it  to 
undertake  this.  When  the  hospital  closed,  the  mules  and  Avagons,  liarness, 
and  tents  were  sold  to  Government ;  the  rest  of  the  equipment  Avas  presented 
to  Government  by  the  donor.  Lord  Iveagh. 

(6)  The  Princess  Christian  Hospital. 

This  hospital  Avas  organised  by  Mr.  Alfred  Moseley  originylly  for  100 
beds,  but  afterAvards  very  generously  extended  to  200  beds  Avhen  it  was 
found  that  the  necessities  of  Natal  required  this  extension.  The  conditions 
on  which  Mr.  Moseley's  kind  offer  were  accepted  difl-ered  only  from  the  others 
in  that  the  subordinate  personnel  (Warrant  and  N.C.  Officers  and  men)  were 
sujDplied,  rationed,  and  paid  by  Government,  AA^hile  Mr.  Moseley  maintained 
the  remainder  of  the  personnel,  and  paid  for  the  diets  of  the  patients  in 
hospital.  When  the  hospital  AA^as  enlarged,  the  staff  Avas  increased  by  two 
Medical  Officers  and  nine  Sisters,  and  the  subordinate  personnel  was  doubled. 
Forty  natives  were  also  employed. 

The  accommodation  was  in  very  good  huts,  and  the  hospital  was  estab- 
lished at  PinetoAvn,  near  Durban.  Mr.  Moseley  Avas  himself  of  opinion  that 
the  huts  proved  unnecessarily  heavy,  and  that  a  good  deal  of  the  equipment, 
such  as  sideboards,  Avas  unnecessary.  The  hospital  was  supplied  Avith  a 
complete  apparatus  for  baking. 

This  unit  Avas  most  complete  and  rendered  valuable  service.  On  closing 
as  a  civil  hospital,  the  buildiugs  and  equipment  Avere  presented  to  Govern- 
ment, a  new  staff"  was  detailed,  and  the  hospital  continued  its  work  as  No.  13 
Stationary  Hospital. 

(7)  The  Welsh  Hospital. 

This  hospital  Avas  originally  organised  for  100  beds,  but  afterwards  was 
increased  to  200,  in  Pretoria,  by  the  addition  of  tents  and  equipment.  It  was 
not  fully  equipped  in  England,  and  the  rest  of  the  equipment  was  bought  in 
South  Africa. 

Pending  its  establishment  at  Springfontein,  Avhere  it  Avas  attached  to 
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No.  12  General  Hospital,  the  staff  were  employed  in  Cape  Town  and  Bloem- 
foiitein.  It  was  afterwards  moved  to  Pretoria,  where  it  was  attached  to 
No.  2  General  Hospital  till  it  closed  as  a  civil  hospital  in  November,  1900. 
The  whole  of  the  tents  and  eqnipment  were  kindly  handed  over  to  Govern- 
ment, and  the  hospital  merged  into  No.  2  General  Hospital. 

There  was  a  regrettable  mortality  among  the  staff.  Professor  Tliomas 
Jones  and  Dr.  Herbert  Davies,  and  a  dresser,  died  in  South  Africa ;  Professor 
Alfred  Hughes  died  of  enteric  fever  after  his  return  liome ;  Sister  F.  L.  Sage 
died  at  Springfontein,  and  Sister  M.  A.  Lloyd  (who  remained  with  No.  2 
General  Hos]>ital  after  the  Welsh  Hospital  closed)  at  Pretoria.  The  work  of 
the  hospital  was  highly  appreciated,  and  its  staff  did  valuable  service. 

(8)  The  Edinburgh  Hospital. 

This  was  organised  for  100  beds,  in  huts.  The  material  for  the  huts 
was  brought  from  England,  but  the  actual  construction  (as  distinct  from  simple 
erection)  was  carried  out  in  South  Africa,  at  Nerval's  Pont,  where  the  hospital 
was  to  be  established.  The  result  was  considerable  delay  before  the  hospital 
Avas  fit  for  occupation.  The  j^ersonnel  arrived  at  Nerval's  Pont  on  April  21st, 
the  first  trucks  on  April  24th,  l)ut  it  was  not  till  May  1  Gth  (with  much  help 
from  the  Ptoyal  Engineers)  that  the  first  ward  was  completed  and  equipped. 
When  completed  this  hospital  was  very  well  equipped.  The  huts  were  good, 
but  not  better  than  those  erected  from  ready-made  sections  which  are  easily 
put  together.  These  huts  were  wrecked  by  a  storm  after  the  hospital  had 
been  taken  over  by  us.  The  whole  equipment  was  unduly  heavy  and  bulky. 
The  amount  sent  by  rail  to  Nerval's  Pont  was  at  least  400  tons  (possibly 
more),  occupying  some  28  or  30  trucks,  or  as  much  as  is  required  for  the 
equipment  of  a  general  hospital  of  520  beds. 

The  hospital  closed  on  October  14t]i,  and  the  huts  and  equipment  were 
then  presented  to  Government,  when  a  fresh  staff'  was  detailed  to  continue 
the  work  of  the  hospital, 

(!))  llie  Scottish  National  Red  Cross  HoS'pital. 

This  hospital  was  organised  in  three  sections  of  100,  200,  and  220  beds 
respectively,  which  arrived  as  shown  in  the  attached  table.  The  first  section 
proceeded  direct  to  Kroonstadt,  arriving  there  on  May  25th  and  27th,  and 
opening  on  June  4th,  1900,  in  their  tortoise  tents.  When  the  second  section 
arrived  the  accommodation  was  increased  to  about  300  beds,  partly  in  tents 
and  partly  in  Doecher  huts.  The  accommodation  was  never  increased  beyond 
this.  The  Hoecker  huts  were  easily  erected  and  comfortable,  but  not 
altogether  suited  for  the  exposed  site  at  Kroonstadt,  where  one  was  wrecked 
by  a  gale.  A  large  iron  hut  to  complete  the  accommodation  was  not  erected 
before  the  hospital  closed. 

The  equipment  was  very  complete.  There  is  considerable  difficulty  in 
arriving  at  the  net  weight.  The  first  section  required  nine  bogies  and  one 
short  truck,  the  second  section  17  bogies,  and  the  third  section  11,  or 
37|-  bogies  in  all.  The  load  of  11  bogies  of  the  second  section  (of  which 
section  only  the  waybills  are  available)  averaged  19,595  ibs.,  of  the  remaining 
six  the  load  averaged  26,1]  2  lbs.  The  maximum  load  of  the  bogie  is 
45,000  lbs.,  so  that  these  loads  consisted  of  comparatively  light  but  bulky 
articles.    Much  of  the  etjuipment  was  unsuited  for  camp  life. 

This  unit  did  a  large  ajnount  of  good  worlv  befoi'e  it  closed  as  a  civil 
hospital  on  October  14th,  1900,  when  the  Avhole  equipment  was  handed  over 
to  Government,  and  the  work  of  the  hospital  continued  as  a  section  of  No.  3 
General  Hospital. 
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PART  VI. 

COLONIAL  MEDICAL  CONTINGENTS. 

The  following  Colonial  Medical  Contingents  assisted  the  Medical  Ser\dce 
during  the  war  : — 

The  New  South  Wales  Army  Medical  Corps, 

The  Australian  Field  Hospital  and  Bearer  Company. 

The  Canadian  Field  Hospital. 

In  addition  to  these  organised  medical  units,  all  the  regiments  of  over- 
sea Colonials  arrived,  with  their  own  Medical  Officers ;  there  were  also  a  few 
supernumerary.  Nursing  Sisters  were  also  despatched  from  the  various 
Colonies. 

1.— New  South  Wales  Army  Medical  Corps. 

The  New"  South  Wales  Army  Medical  Corps  sent  tlu-ee  contingents. 

The  first  arrived  in  the  beginning  of  December,  1899,  and  was  sent  up  to 
Orange  River.  It  afterwards  accompanied  the  Mounted  Infantry  Division 
through  the  Orange  Free  State  to  Pretoria.  During  the  halt  at  Bloemfontein 
it  staffed  the  Ai-tillery  Barracks  Hospital. 

Colonel  W.  D.  C.  Williams  arrived  with  this  contingent  as  Principal 
Medical  Officer,  and  was  in  January,  1900,  appointed  Principal  Medical  Officer 
of  all  the  Australian  and  New  Zealand  Contingents  in  South  Africa.  Later, 
when  the  Mounted  Infantry  Division  under  Major-General  Ian  Hamilton  was 
formed,  Colonel  Williams  was  appointed  Principal  Medical  Officer  of  that 
division. 

Immediately  on  their  arrival  in  South  Africa  their  organisation  was  seen 
to  be  so  eminently  piactical  that  a  request  for  a  second  contingent  was  at 
once  submitted.  This  was  complied  with,  and  this  second  contingent,  under 
Lieut.-Colonel  R.  Vandeleur  Kelly,  arrived  in  February,  1900.  Its  personnel 
were  sent  to  Sterkstroom  where  they  took  over  the  stationary  hospital.  They 
were  afterwards  employed  in  the  field.  A  third  contingent  arrived  in  April, 
1901. 

There  was  some  overlapping  of  the  services  of  these  three  contingents; 
some  Officers  and  men  remained  with  the  army  after  their  term  of  original 
engagement  had  expired,  and  so  a  proportion  of  this  corps  w^as  serving  in  the 
field  throughout  the  whole  campaign. 

The  first  contingent  was  composed  ;;s  follows  : — 

Officers      ...  7 

Warrant  and  N.C.  Officers  and  men   ...        ...        ...  85.^ 

and  they  were  divided  as  follows  : — 

A  dmin  isti  -ation — 

Principal  Medical  Officer         ...    Colonel  W.  D.  C.  Williams. 
Clerks    1  N.C.  Officer  and  2  men. 

Half  Beaver  Company  (Captain  R.  E.  Roth) 

(1)  Stretcher  Section — 

Captain  Roth,  R.E. 

3  N.C.  Officers  

14  men 

(2)  Collecting  Station — 

1  N.C.  Officer  (mounted) 
1  trumpeter  (mounted)  ,,. 
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(3)  Ambulance  Wagons  (5) — - 

1  sergeant  (mounted)    ...        ...  ... 

2  wagon  corporals         ...        ...        ...        " ' '  >  1 6 

3  waofon  orderlies  ...        ...        ...        ...  f 

10  drivers  ...        ...        ...        ...        ...  ... 

(4)  Dressing  Station  — 

Captain  Pej'kins,  A.E.   ...        ...        ...  ..." 

1  Lieutenant 
1  Warrant  Officer 

11  N.C.  Officers  and  men 

(5)  In  Rear  of  Dressing  Station — 
N.C.  Officers  and  men  ... 


Half  Field  Hospital — 

Major  T.  H.  Fiaschi   

Captain  T.  A.  Green     ...        ...        ...        ...  | 

Lieutenant  T.  M.  Martin         ...        ...        ...  ! 

19  N.C.  Officers  and  men         ...        ...        •••  i 

Transport  section — 8  N.C.  Officers  (mounted)  j 
and  men     ...        ...        ...         .         ...  J 

An  "advanced  depot  of  medical  stores  "  consisting  of  11  cases  of  reserve 
medical  and  surgical  material. 

'J'liis  first  contingent  formed  an  exceedingly  good  mobile  unit  of  the 
combined  type.  This  unit  did  exceedingly  good  service  while  it  remained  in 
South  Africa. 

The  second  contingent  consisted  of  9  Officers  and  86  N.C.  Officers  and  men 
under  Lieut. -Colonel  U.  Vandeleur  Kelly,  with  a  "mounted  bearer  section" 
consisting  of  2  Officers  and  23  N.C.  Officers  and  men  under  command  of 
Captain  J.  Marshall. 

The  third  contingent  consisted  of  4  Officers  und  31  N.C.  Officers  and  men. 

The  second  contingent  arrived  with  complete  equipment  and  transport. 
The  third  was  of  the  nature  of  a  draft. 

The  equipment  of  this  unit  was  exceedingly  good  and  practical.  The 
ambulance  wagons  were  very  good,  and  the  whole  unit  was  very  mobile.  It 
had  the  inestimable  advantage  of  possessing  its  own  draught  animals,  and 
was  thus  quite  independent  and  self-contained.  Its  success  is  an  example  of 
what  may  be  done  by  a  field  unit  which  is  not  dependent  on  local  conditions 
for  its  mobility. 


2. — The  Australian  Field  Hospital  and  Bearer  Company. 

Commonwealth  Contingent. 

This  consisted  of  a  field  hospital  of  100  beds  under  command  of  Major 
T.  A.  Green,  and  a  half  bearer  company  under  command  of  Major  R,  M. 
Howse,  V.C.  Both  these  Officers  belonged  to  the  Australian  Army  Medical 
Corps,  and  had  served  in  South  Africa  with  the  first  and  second  contingents 
of  the  New  South  Wales  Army  Medical  Corps. 

The  detail  of  organisation  and  personnel  of  these  units  is  given  in 
Appendix  XXV. 

These  units  arrived  in  Natal  in  March,  1902,  and  were  retained  with  the 
Australian  troops  with  which  they  arrived. 

Their  ordnance  equipment  differed  in  no  material  point  from  the  Britisti 
pattern,  except  that  the  hospital  had  six  tortoise  tents  for  patients.  They 
bad  their  own  transport  animals.  Medical  and  surgical  equipment  wsm 
supplied  to  them  from  our  stores.  This  unit  did  very  good  work  during  the 
short  time  that  it  was  employed. 
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3. — The  10th  Canadian  Field  Hospital. 

This  unit  arrived  at  Cape  Town  on  February  21st,  1902,  under  the 
command  of  Lieut. -Colonel  A.  IST.  Worthington,  of  the  Canadian  Army 
Medical  Stafl,  and  proceeded  at  once  to  Durban,  where  it  disembarked. 

The  establishment  of  the  unit  consisted  of  five  Officers,  and  56  Warrant 
and  N.C.  Officers  and  men,  with  29  horses  [see  Appendix  lY). 

The  equipment  of  the  unit  was  of  the  pattern  in  use  in  the  United 
States  army.  The  whole  was  very  complete  and  efficient,  and  special 
reference  is  made  to  it  in  the  section  of  this  report  dealing  with  field  medical 
units. 

Eight  nursing  Sisters  accompanied  the  hospital,  several  of  whom  had 
previously  served  during  the  campaign.  These  ladies  were  sent  to  No.  19 
Stationary  Hospital  at  Harri  smith,  as  the  hospital  was  sent  to  the  Transvaal 
to  be  employed  there  during  the  operations  to  the  west  of  Klerksdorp.  Here 
the  unit  was  split  up,  the  hospital  section  est:ablished  itself  as  a  stationary 
hospital  at  Yaal  Bank,  while  the  bearer  section  went  with  a  column  into  the 
field.    Both  sections  did  excellent  work. 

General  Remarks. 

These  colonial  medical  units  were  more  mobile  than  the  regulation  field 
hospital  or  bearer  company.  This  was  partly  due  to  the  difl'erences  in  the 
equipment  and  in  the  wagons  (both  ambulance  and  general  transport),  which  are 
mentioned  in  the  section  on  field  medical  units.  But  their  greatest  advantage 
was  in  the  possession  of  their  own  draught  animals. 
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PART  VII. 

PERSONNEL. 


A. — Deficiency  of  Subordinate  Personnel. 

The  deficiency  of  personnel  has  already  been  referred  to  in  the  general 
account  preceding  this.  Lieut. -Colonel  W.  G.  A.  Bedford,  C.M.G.,  R.A.M.C, 
who  was  Secretary  to  the  Principal  Medical  Officer  of  the  Army  in  South 
Africa  for  the  first  year  of  the  war,  gives  the  following  resume  of  the 
situation  : — 

''When  the  army  corps  began  to  arrive  in  Table  Bay,  the  state  of 
affairs  was  very  critical.  The  enemy  were  pressing  down  into  Natal,  and 
were  also  threatening  many  of  the  northern  parts  of  Cape  Colony.  There 
was  an  urgent  demand  for  troops  in  all  directions,  and  as  they  arrived  they 
were  in  several  instances  despatched  to  the  points  where  their  services  were 
most  in  demand,  irrespective  of  the  divisions  to  which  they  belonged. 

"  Thus  the  original  formation  of  the  army  corps  was  not  adhered  to,  and 
the  field  medical  units  shared  the  same  fate,  becoming  detached  from  their 
own  brigades  and  divisions,  and  detailed  to  other  bodies  of  troops.  Under 
the  urgent  ciicumstances  that  obtained  in  the  theatre  of  war  at  that  time, 
this  was  unavoidable. 

"  The  2nd  and  5th  Divisions  proceeded  to  Natal,  where  the  4th  Division 
had  been  formed,  and  these  divisions  had  their  medical  units  complete,  while 
the  1st,  3rd,  6th,  7th,  8th,  9th,  and  11th  Divisions  and  21st  Brigade  operated 
on  the  western  side. 

"  Early  in  1900  the  10th  Division  was  transferred  from  Natal  to  the 
western  side,  but  did  not  bring  its  medical  units  with  it.  They  followed 
later, 

"  The  medical  units  of  the  divisions  in  Natal,  having  been  mobilised  at 
the  first,  had  their  ranks  completed  with  the  trained  colour  service  men  and 
reservists  of  the  Royal  Army  Medical  Corps.  The  divisions  on  the  western 
side  not  only  were  deficient  in  each  case  of  their  divisional  field  hospital 
(owing  to  these  units  having  been  taken  for  the  brigades  of  the  locally-formed 
9th  and  11th  Divisions),  but  several  of  them  having  been  mobilised  later  in 
the  war,  when  the  numbers  of  the  corps  in  England  had  become  exhausted, 
the  ranks  of  their  medical  units  were  tilled  with  untrained  recruits,  volunteers, 
and  men  of  the  St.  John  Ambulance  Brigade.  This  all  helped  to  accentuate 
the  difficulties  with  which  their  Commanding  Officers  had  to  deal." 

All  the  hospitals  in  South  Africa  suffered  considerably  from  this  deficiency 
in  N.C.  Officers  and  men  of  the  Royal  Army  Medical  Corps.  Nearly  all  of 
those  arrived  in  South  Africa  in  the  early  stage  of  the  war,  and  were 
distributed  almost  equally  between  Natal  and  the  remainder  of  South  Africa. 
Even  in  Natal,  with  its  comparatively  small  force  and  lesser  hospital  accom- 
modation, this  deficiency  was  acutely  felt,  but  the  greatest  stress  was  on  the 
Cape  side,  where  the  force  was  larger,  and  the  hospitals  more  numerous. 

In  the  end  of  Dece ruber,  1899,  it  was  necessary  to  withdraw  10  men  from 
each  of  the  bearer  companies  to  work  in  the  hospitals,  replacing  them  by  men 
of  the  Cape  Medical  Staff  Corps.  Later,  regimental  N.C.  Officers  and  men 
were  added  to  the  hospital  staffs,  but  these  were  to  all  intents  useless  for 
the  technical  duties  of  the  staff,  and  required  instruction  and  constant 
supervision. 

If  the  deficiency  had  been  confined  to  the  orderlies  alone,  it  would  not 
have  been  so  serious  ;  but  it  was  as  distinct  among  the  non-commissioned 
ranks,  in  spite  of  the  fact  that  promotion  had  been  accelerated  by  the 
relaxation  of  the  normal  rules  go\  erning  it^.    At  a  later  stage  (October.  1901) 
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an  attempt  was  made  in  South  Africa  to  meet  this  difficulty  by  the  grant  of 
local  rank,  with  pay,  as  sergeant  and  lance-corporal  to  selected  corporals  and 
privates  of  the  Royal  Army  Medical  Corps,  and  this  helped  to  some  extent, 
but,  on  the  other  hand,  reduced  the  number  of  trustworthy  orderlies  for  ward 
work. 

The  majority  of  the  Royal  Army  Medical  Corps  who  arrived  after  the 
6th  Division  were  untrained,  or  at  the  most  partially  trained  recruits.  Many 
were  immature  lads,  ill  fitted  to  go  through  the  hardships  of  a  campaign,  and 
had  not  the  ]-equisite  strength  for  the  performance  of  their  arduous  duties. 
It  must  be  borne  in  mind  that  the  carriage  of  men  on  stretcliers,  and  the 
shifting  of  the  sick  in  bed,  requires  strength  and  endurance  if  those  duties  are 
to  be  carried  out  with  the  least  possible  discomfort  to  the  patient.  To  remedy 
this  it  is  necessary  to  raise  the  physical  standard  for  the  Royal  Army  Medical 
Corps  recruit. 

B. — ^Augmentation  from  England. 

As  regards  the  provision  of  additional  personnel  from  England  the 
following  steps  were  taken  : — 

1.  Authority  was  obtained  in  September,  1  899,  to  open  recruiting  for  the 
corps  in  all  districts.    By  July,  1900,  this  had  produced  about  750  men. 

2.  Sections  A,  B,  and  C  of  the  Reserves  mobilised  on  October  9th,  1899. 
They  amounted  to  760  men,  and  joined  the  units  for  which  they  were 
detailed. 

3.  At  the  same  time,  authority  was  asked  for  to  accept  volunteers  from 
Section  D.  This  gave  about  50  men,  and  subsequently,  when  the  whole 
section  was  called  up,  about  180  more  joined  the  colours. 

4.  On  September  26th  authority  was  osked  to  accept  individual  volunteers 
from  the  Militia  Medical  Staff  Corps.  This  was  granted,  the  whole  corps 
was  embodied  at  home  on  November  13th,  and  the  total  volunteers  for  service 
in  South  Africa  amounted  to  about  160-1  SO. 

5.  A  scheme  for  accepting  men  from  the  St.  John  Ambulance  Brigade 
was  approved  in  October,  and  in  November  the  first  detachment  sailed. 
Others  followed  rapidly  and  the  total  number  received  from  this  source 
amounted  to  1,900. 

6.  In  December  authority  was  received  to  enlist  men  specially  as 
compounders  of  medicine.    This  gave  about  170  men  of  this  special  cla,ss. 

7.  In  J'^ebruary,  IHOO,  authority  was  granted  to  enlist  men  of  the 
Volunteer  Medical  Staff  Corps  and  Volunteer  Brigade  Bearer  Companies. 
This  gave  rather  more  than  600  men. 

8.  In  March,  1901,  Army  Order  86  was  obtained  which  authorised  the 
enlistment  of  trained  men  for  the  Royal  Army  Medical  Corps  from  any 
source.  The  total  number  enlisted  was  just  over  1,000,  and  included 
400  men  of  the  St.  John  Ambulance  Brigade,  men  from  Volunteer  Medical 
Staff  Corps  and  Volunteer  Brigade  Bearer  Companies,  also  compounders  of 
medicine.  In  fact  it  was  one  order  taking  the  place  of  the  many  other  means 
of  obtaining  men  which  are  detailed  above. 

9.  Recruiting  for  the  Royal  Army  Medical  Corps  was,  of  course,  going 
on  all  the  time,  and  the  total  number  of  men  of  all  classes  despatched  from 
England  during  the  war  slightly  exceeded  8,000. 

C. — Augmentation  in  South  Afhica. 

In  South  Africa  all  that  was  possible  was  done  to  meet  the  difficulty. 

On  the  Cape  side  this  was  done  by  an  increase  of  the  Cape  Medical  Staff 
Corps,  a  normal  portion  of  the  colonial  forces.  Steps  for  its  augmentation 
were  taken  at  once,  and  these  first  additions  were  recruited  under  the  Colonial 
Forces  Act.  At  later  stages  recruits  were  obtained  under  the  general  rules 
governing  the  South  African  Irregular  Forces,  which  were  then  being  raised 
in  large  numbers.  The  fact  that  certain  advantages,  which  were  in  the  last 
part  of  the  war  extended  to  the  recruits  of  the  newly  raised  corps,  did  not 
apply  to  the  Cape  Medical  Staff  Corps,  affected  the  recruiting  so  materially 
that  for  some  months  before  the  end  of  the  war  it  was  difficult  and  almost 
impossible  to  get  any  recruits  for  it. 
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Naturally  for  want  of  hospital  training,  the  N.C  Officers  and  men  of 
this  corps  were  better  suited  for  work  in  the  field  than  for  duty  in  hospital, 
and  indeed  the  South  African  experience  of  many  of  these  men  made  their 
services  in  the  field  very  valuable.  The  N.C.  Officers  and  jaien  of  the  earlier 
companies  formed  the  greater  part  of  the  personnel  of  several  of  the  field 
medical  units,  and  did  very  good  service  with  them  during  a  great  part  of 
the  campaign.  Those  recruited  later  were  used  to  replace  casualties  in 
existing  units. 

One  special  section  of  about  20  men  deserves  special  mention.  This  was 
offered  for  service  without  pay  by  the  Jewish  community  of  Cape  Town,  and 
these  men  did  very  good  work  for  a  long  period  with  the  army  in  the  field. 

The  advantage  of  having  some  permanent  organisation  to  work  on  led  to 
practically  the  whole  of  the  local  assistance  on  the  Cape  side  being  employed 
in  this  way,  as  a  part  of  the  Cape  Medical  Staff  Corps.  But  in  the  smaller 
towns  up  country  it  was  usually  possible  to  obtain  some  little  help  locally 
for  general  duties  about  the  hospitals.  These  men  were  engaged  at  a  daily 
rate  of  pay. 

In  Natal  also  N.C.  Officers  and  men  were  taken  from  the  bearer 
companies  for  duty  in  the  hospitals  and  their  places  in  the  field  taken  by  an 
equivalent  number  (25)  from  the  general  depot.  In  December  two  local 
corps  were  raised  by  the  Principal  Medical  Officer,  Sir  T.  J.  Gallwey, 
K.C.M.G.,  C.B,,  one  the  Natal  Volunteer  Ambulance,  from  the  European 
refugees,  and  the  other,  the  Indian  Ambulance  Corps,  from  Indians,  obtained 
through  the  Public  Works  Department.  Both  these  corps  did  very  good 
work.  These  corps  were  disbanded  in  February  and  March,  1900,  when  also 
the  regimental  N.C.  Officers  and  men  were  returned  to  their  corps  from  the 
bearer  companies,  and  in  their  place  the  Imperial  Bearer  Corps  was  raised 
from  Europeans,  which  sent  100  men  to  each  bearer  company.  At  the  same 
time  the  Imperial  Hospital  Corps  was  raised  for  duty  in  the  hospitals  on  the 
lines  of  communication. 

The  Imperial  Bearer  Corps  and  Imperial  Hospital  Corps  continued  to  be 
employed  after  the  immediate  necessities  in  Natal,  for  which  they  had  been 
raised,  had  ceased.  But  it  was  found  that,  as  the  hospital  duties  increased 
while  those  in  the  field  required  smaller  units,  the  men  of  the  Imperial 
Bearer  Corps  would  not  work  in  the  hospitals  on  the  ground  that  they 
had  been  raised  for  field  work  only.  The  corps  was  therefore  disbanded,  but 
the  Imperial  Hospital  Corps, continued  to  be  employed  ;  the  men  were  of  the 
same  type  as  the  later  recruits  of  the  Cape  Medical  Staff  Corps,  and  as  in 
that  corps  recruiting  fell  off  in  the  last  stage  of  the  war.  Both  these  corps, 
however,  were  exceedingly  useful  in  their  own  line. 

One  feature  was  common  to  all  the  corps  or  bodies  of  men  formed  to 
assist  the  Medical  Service,  and  that  was  the  limited  term  of  their  engagement. 
This  was  of  course  not  limited  to  these  corps,  but  was  a  general  condition 
affecting  all  the  irregular  troops.  It  is  not  only  in  the  Medical  Service  that 
the  disadvantages  of  such  a  system  have  been  felt,  that  just  at  the  time  a 
man  is  becoming  really  competent  for  his  work,  his  term  of  engagement 
comes  to  an  end,  and  the  training  of  his  successor  has  to  be  begun.  That 
appears  to  be  an  important  point  in  considering  the  possibilities  of  expansion 
for  active  service. 

D. — Garrison  Duty  Men, 

The  supply  of  men  enlisted  into  the  various  medical  corps  did  not, 
however,  make  up  the  personnel  to  the  necessary  strength,  and  additional 
assistance  was  obtained  by  the  employment  of  regimental  N.C.  Officers  and 
men  from  among  those  unfit  for  duty  in  the  field  or  in  garrison.  Most  of 
these  suffered  from  defective  teeth,  and  where,  as  in  the  hospitals,  suitable 
food  could  be  provided,  they  were  quite  able  to  do  their  work.  Men  with 
other  minor  disabilities,  such  as  hernia  and  varix,  were  also  employed.  These 
men  were  not  convalescents,  but  those  who  if  not  employed  in  this  way  would 
have  been  invalided  home  as  useless.  As  the  campaign  went  on,  the  employ- 
ment of  these  men  became  more  important,  but  at  the  same  time  difficulties 
arose  with  their  Commanding  Officers,  who  were  anxious  to  get  every  man  back 
to  the  ranks  for  block-housework  and  other  duties  on  the  lines  of  communication. 
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Further,  there  was  a  difl&culty  about  filling  the  places  in  the  regiment  of 
N.C.  Ofiicers  so  employed  in  hospitals.  This  led  to  the  issue  of  the  following 
Army  Order,  dated  December  4th,  1901,  which  cleared  up  all  difficulties  : — 

"  N.C.  Officers  who  have  been  invalided  by  a  Medical  Board  but  are 
retained  in  South  Africa  for  employment  in  army  hospitals,  will  be  considered 
as  supernumeraries  to  their  units,  and  their  places  may  be  filled  by  promotions 
on  the  lines  indicated  in  Army  Orders  No.  3  of  April  12th,  1900,  and 
No.  1  of  April  25th,  1900. 

"  They  should  be  attached  to  the  Royal  Army  Medical  Corps  for  pay, 
&c.,  and  when  their  services  are  no  longer  required  by  the  army  medical 
authorities  the  recommendation  of  the  Medical  Board  should  be  carried  out, 
and  the  N.C.  Officers  disposed  of  in  accordance  therewith. 

"  Men  unfit  for  duty  in  the  field  and  for  ordinary  garrison  duty  may  be 
detained  for  duty  as  hospital  orderlies.  These  men  will  be  examined  monthly 
by  a  Medical  Board,  and  the  Officer  in  charge  of  the  hospital  concerned  will 
invariably  notify  the  Officer  Commanding  the  soldier's  unit  the  result  of  the 
Board." 

At  this  time  also  an  "  establishment "  for  each  hospital  was  fixed  to  meet 
its  probable  requirements,  instead  of  leaving  the  number  of  regimental 
N.C.  Officers  and  men  to  be  employed  to  the  discretion  of  the  local 
authorities.  This  prevented  an  excess  of  personnel  being  maintained,  and 
also  ensured  that  it  was  not  deficient  in  numbers. 


E.  — Comparison. 

The  N.C.  Officers  and  men  so  obtained  were  of  course  completely 
untrained  in  all  the  technical  duties  required  of  them.  But  the  difference 
between  them  and  those  of  the  medical  corps  (except  the  regular  Royal 
Army  Medical  Corps)  was  not  great  in  this  respect,  as  the  latter  had  been 
trained  only  in  first  aid  and  stretcher  drill ;  on  the  other  hand,  the  regimental 
N.C.  Officers  and  men  were  accustomed  to  discipline  and  could  be  depended 
on  to  carry  out  many  of  the  less  technical  duties  without  supervision.  A 
few  of  the  men  also  made  very  good  ward  orderlies  after  some  little  instruction, 
but  their  employment  in  this  duty  was  exceptional.  Some  of  the  N.C.  Officers 
made  very  good  assistant  ward  masters. 

As  regards  the  relative  value  of  the  Militia  and  Volunteer  Royal  Army 
Medical  Corps,  the  St.  John  Ambulance  Brigade,  and  the  other  corps,  there 
was,  on  the  whole,  little  difference  between  the  corps  coming  from  England. 
Of  those  enlisted  in  South  Africa,  the  earlier  companies  of  the  Cape  Medical 
Staff  Corps  were,  on  the  whole,  the  best.  Their  work  in  the  field  was  very  good. 

The  nucleus  of  trained  N.C.  Officers  and  men  of  the  regular  Royal  Army 
Medical  Corps  which  arrived  in  South  Africa  with  the  earlier  medical  units 
gradually  diminished  from  the  unavoidable  wastage  of  a  campaign.  This 
loss  was  not  compensated  by  the  drafts  which  arrived  from  home,  as  these 
consisted  almost  entirely  of  men  of  the  other  corps  already  mentioned,  either 
under  the  designation  of  the  corps  to  which  they  actually  belonged,  or  as 
specially  enlisted  men  of  the  Royal  Army  Medical  Corps. 

There  is  no  comparison  between  these  auxiliary  bodies  and  N.C.  Officers 
and  men  of  the  regular  service,  including  the  reserve.  It  is  not  probable  that 
the  establishment  of  the  Royal  Army  Medical  Corps  can  ever  be  sufficient  to 
furnish  the  staffs  for  the  hospitals  in  a  war  of  any  importance  ;  even  although 
the  nursing  in  the  general  and  stationary  hospitals  be  entirely  carried  out  by 
Sisters  and  staff  nurses,  men  will  always  be  wanted  for  the  field  medical 
units  and  advanced  posts.  The  only  alternatives  are  to  increase  the  reserve 
or  to  train  the  supplementary  corps  which  will  assist  the  regular  service 
in  time  of  emergency. 

F. — Medical  Officers. 

It  had  been  foreseen  that  the  establishment  of  Officers  of  the  Royal  Army 
Medical  Corps  would  not  be  sufficient  for  the  needs  of  the  field  force,  and  from 
the  first  civil  surgeons  formed  a  large  proportion  of  the  staff  of  the  general 
hospitals  despatched  from  England.  The  number  of  Officers  (excluding  the 
quartermaster)  allowed  for  each  of  these  units  was  1 8  instead  of  the  authorised 
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establishment  of  20.  Of  the  first  10  general  hospitals  that  were  sent  out, 
seven  had  12  civil  surgeons  to  six  Officers  of  the  Eoyal  Army  Medical  Corps, 
three  had  11,  14,  and  16  respectively.  In  the  remaining  three  general 
hospitals  which  came  from  England  (Nos.  11,  13,  and  14)  the  number  of  civil 
surgeons  was  less. 

Later,  civil  surgeons  were  employed  in  ev^ry  capacity  •  in  charge  of 
regiments,  with  field  medical  units,  in  ambulance  trains,  in  the  smaller 
hospitals,  and  in  charge  of  posts  on  the  line  as  well  as  in  the  general  and 
stationary  hospitals.  These  gentlemen  were  obtained  from  two  sources,  first, 
those  sent  out  by  the  War  Office,  and,  secondly,  those  engaged  locally. 

The  total  number  of  Medical  Officers  employed  increased  steadily  till 
March,  1901.  During  the  next  few  months  there  was  some  variation  in  the 
number,  but  from  the  end  of  that  year  the  total  again  increased  to  the 
absolute  maximum  (about  1,000)  in  May,  1902. 

Between  the  beginning  of  the  war  and  the  end  of  December,  1901,  the 
number  of  Royal  Army  Medical  Corps  Officers  employed  in  South  Africa 
steadily  increased,  and  this  continued  till  March,  190!.  After  this  date  the 
numbers  varied  slightly  from  month  to  month  until  the  beginning  of  1902, 
when  there  was  again  an  increase,  and  the  largest  number  employed  was  in 
May  of  that  year. 

The  number  of  War  Office  civil  surgeons  employed  showed  a  steady 
increase  during  the  campaign.  After  December,  1901,  their  numbers 
exci^eded  those  of  the  Koyal  Army  Medical  Corps  Officers,  while  those  locally 
engaged  diminished  in  number. 

Up  to  the  end  of  1901  of  the  total  number  of  Medical  Officers  employed, 
about  42  per  cent,  were  Officers  of  the  Royal  Army  Medical  Corps,  of  the 
remainder  about  4  per  cent,  were  Militia,  Volunteer,  and  Colonial  Officers, 
while  the  remaining  54  per  cent,  were  civil  surgeons,  of  whom  about 
40  per  cent,  were  engaged  by  the  War  Office.  In  1902  the  Officers  Royal 
Army  Medical  Corps  had  receded  to  about  40  per  cent.,  while  the  War  Office 
civil  surgeons  had  increased  to  about  46  per  cent,  and  those  locally  engaged 
had  fallen  to  about  10  per  cent. 

As  regards  the  War  Office  civil  surgeons,  the  conditions  of  contract  were 
satisfactory,  with  the  exception  that  the  clause  allowing  them  the  use  of  a 
Government  horse  was  a  mistake.  This  issue  should  be  limited  by  the 
requirements  of  their  duties,  as  is  the  case  with  Officers  of  the  Royal  Army 
Medical  Corps.  The  universal  issue  of  horses  to  civil  surgeons  when  it  was 
not  permitted  to  Field  Officers  of  the  Royal  Army  Medical  Corps  was 
calculated  to  cause  annoyance,  and  it  introduced  the  more  practical  difficulty 
of  complications  in  the  animal  and  ordnance  accounts  of  the  hospital  to  which 
these  gentlemen  were  attached. 

It  is  a  question  worth  consideration  whether  civil  surgeons  engaged  by 
the  War  Office  should  not  be  granted  a  temporary  commission,  say,  on  a 
"  reserve  medical  stafi"."  This  would  make  their  duties  easier  for  them  in 
many  ways,  and  it  would  clear  up  certain  disciplinary  difficulties  which  were 
occasionally  obvious  during  the  late  war,  as  their  position  would  be  at  once 
defined. 

It  also  appears  to  be  important  that  they  should  be  instructed  on  certain 
matters  which  must  at  first  be  strange  to  them,  viz.,  how  they  obtain  their 
pay,  their  relations  to  their  Commanding  Officers,  and  so  on.  A  short 
statement  on  these  points  might  be  issued  to  them  either  before  or  after 
engagement. 

As  regards  the  civil  surgeons  locally  engaged,  before  the  actual  outbreak 
of  the  war  a  number  of  medical  men  who  had  been  in  practice  in  the  Transvaal 
were  in  the  larger  towns  of  the  English  Colonies,  especially  in  Cape  Town 
and  Maritzburg.  In  Cape  Town  Colonel  Supple,  the  Principal  Medical 
Officer,  South  Africa,  had  ascertained  from  many  of  these  gentlemen  whether 
their  services  could  be  depended  on  in  the  event  of  hostilities,  while  in  Natal 
a  register  had  been  opened  by  the  Senior  Medical  Officer  there,  Lieut. -Colonel 
P.  H.  Johnston.  When  Officers  of  the  Royal  Army  Medical  Corps  were  sent 
from  Cape  Town  and  the  vicinity  to  open  the  small  hospitals  at  De  Aar  and 
Orange  River,  their  places  were  filled  by  the  engagement  of  some  of  r.hese 
gentlemen.  When  the  irregular  corps  were  raised  other  medical  men  were 
appointed  to  them  as  Medical  Officers.    These,  however,  were  regimental 
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appointments,  and  these  gentlemen  are,  therefore,  not  included  in  the 
numbers  engaged  by  the  medical  authorities.  In  Natal  the  same  thing  was 
going  on. 

As  the  war  progressed  more  medical  men  became  available,  some  were 
driven  from  their  practices  either  directly  or  indirectly  as  the  result  of  the 
war,  others  arrived  in  the  country  in  the  hope  of  obtaining  employment. 
The  majority  of  those  who  oifered  their  services  were  engaged.  Some, 
however,  limited  their  offer  of  services  by  conditions  which  could  not  be 
accepted  with  due  regard  to  the  necessities  of  the  service.  This  was 
especially  the  case  after  the  occupation  of  the  Transvaal,  when  employment  in 
Johannesburg  was  very  much  sought  for.  It  was,  of  course,  impossible  to 
accept  services  offered  under  conditions  limiting  the  engagement  to  employ- 
ment solely  in  Johannesburg.  There  were  then  serving  with  the  army  many 
medical  men  who  had  practised  in  Johannesburg  before  the  war ;  these 
gentlemen  had  rendered  valuable  service  to  the  army  both  in  the  field  and  on 
the  line  of  communication  from  the  beginning  of  the  campaign,  and  it  was  but 
just  that  the  few  posts  which  it  was  possible  to  make  permanent  should  be 
given  to  them.  With  these  exceptions,  and  certain  others  who  were  for  one 
one  reason  or  another  not  desirable,  practically  every  medical  man  who  could 
be  got  hold  of  was  engaged. 

Besides  these  gentlemen,  who  were  enofaged  mainly  at  the  coast  posts, 
others  were  obtained  from  the  lanks  of  the  irregular  corps.  Several  well 
qualified  medical  men  were  obtained  from  the  ranks  of  the  Imperial  Yeomanry, 
a  few  from  the  colonial  corps,  both  over  sea  and  South  African, 

In  addition  to  the  civil  surgeons  engaged  locally  for  general  service,  it 
was  often  necessary  and  always  convenient  to  engage  the  services  of  medical 
men  in  practice  in  many  of  the  smaller  towns  (especially  in  the  Orange  River 
Colony  and  Cape  Colony)  to  look  after  the  small  bodies  of  troops  stationed 
there,  or  small  parties  of  sick  and  wounded  compulsorily  left  behind  in  an 
improvised  hospital  hy  our  smaller  columns.  Ma.ny  of  these  gentlemen 
did  very  good  service,  and  this  arrangement  set  free  the  general  service 
personnel  for  other  duties  where  they  were  urgently  required.  Often,  too, 
this  was  the  only  method  by  which  the  Senior  Medical  Officer  of  a  column 
could  arrange  for  the  care  and  custody  of  the  patients  left  behind.  Most  of 
these  gentlemen  had  considerable  local  influence  among  the  Boers,  who,  as  a 
primitive  people  still  retain  their  respect  for  a  doctor,  and  so  ensured  better 
treatment  for  these  isolated  parties  than  could  have  been  obtained  by  a 
stranger. 

Three  at  least  of  the  local  medical  men  employed  by  us  during  the  later 
stages  of  the  war  had  been  with  the  Boers  during  the  invasion  of  Natal,  two 
had  been  before  at  Ladysmith,  one  at  Spion  Kop.  These  three  were 
Englishmen  who  had  been  in  practice  in  the  Transvaal,  and  had  been 
compelled  to  go  with  the  Boers. 

Out  of  the  128  civil  surgeons  engaged  in  Cape  Town  during  the  war, 
72  were  engaged  in  1900,  the  period  of  greatest  pressure.  No  record  has 
been  kept  of  the  numbers  engaged  in  other  centres. 

Taken  as  a  whole,  the  civil  surgeons  did  exceedingly  good  work.  Those 
sent  out  from  England  at  the  beginning  of  the  war  were,  as  a  body,  better 
than  the  majority  of  those  who  came  out  later,  as  they  were  mainly  younger 
men  fresh  from  the  hospitals,  where  many  of  them  held  house  appointments. 
The  later  arrivals,  though  among  them  were  many  good  men,  did  not,  as  a 
class,  reach  the  same  standard.  There  were  even  greater  divergencies  from 
an  average  among  the  civil  surgeons  engaged  in  South  Africa.  Some  were 
exceptionally  good  men,  and  their  local  knowledge  of  all  the  conditions  was 
very  valuable,  while  their  practical  experience  of  life  in  a  comparatively  new 
country  made  them  more  useful  and  readier  in  adapting  themselves  to  circum- 
stances than  those  sent  out  from  England. 

Many  of  tlie  civil  surgeons  served  for  long  pei'iods  ;  a  few  throughout  the 
whole  campaign.  Tlie  longer  they  served  the  more  useful  they  became,  as 
they  learned  by  experience  what  was  required. 

Besides  the  civil  surgeons  a  certain  small  proportion  of  colonial  Officers 
were  employed  during  the  war.  Most  of  these  belonged  to  certain  definite 
units,  e.g.,  the  Canadian  Field  Hospital,  the  New  South  Wales  Ambulance, 
and  the  Cape  Medical  Staff  Corps,  but  a  few  were  unattached.    All  these 
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Officers  did  very  g'ood  work,  most  of  it  in  'the  field,  where  rrjuny  of  them 
distinguished  themselves. 

G. — Nursing  kSisters. 

The  authorised  establishment  of"  vSisters  for  a  general  hospital  "vvas  one 
Lady  Superintendent  and  eight  Sisters.  This  was  found  to  be  insufficient 
with  the  deficiency  of  trained  orderlies  of  the  Koyal  Army  Medical  Corps,  and 
the  numbers  were  increased  to  an  average  of  five  Sisters  for  every  100  beds, 
which  was  taken  as  the  standard  to  be  maintained. 

The  first  seven  general  hospitals  that  came  out  had  only  the  authorised 
establishment,  and  their  numbers  had  to  be  increased  ;  those  fcent  later  had 
20  Sisters  each  on  their  strength,  and  with  the  increase  of  the  accommodation 
of  these  units  the  number  of  Sisters  was  also  increased. 

The  numbers  employed  steadily  increased  to  the  maximum  in  May,  1901, 
after  which  date  there  was  a  slight  diminution  in  their  strength.  These 
nursing  Sisters  were  obtained  from  four  sources — the  Army  Nursing  Service, 
the  Army  Nursing  Service  Reserve,  Colonial  Sisters,  and  those  locally  engaged 
in  South  Africa. 

The  following  tabular  statement  shows  the  approximate  composition 
per  cent,  of  the  Nursing  Service  in  South  Africa  in  the  months  given  : — 


A.N.S. 

A.N.S.R. 

Colonial. 

Locally  engaged. 

June,  1900,. 

9 

57 

1 

32 

May,  1901.. 

G 

71 

4 

19 

May,  1902.. 

8 

74 

4 

14 

In  addition  to  those  ladies  employed  in  the  hospitals  in  South  Africa, 
a  large  number  were  employed  on  the  various  sick  transports  and  hospital 
ships.  In  the  earlier  stages  of  the  war  these  were  mainly  qualified  nurses 
engaged  in  South  Africa  specially  for  this  duty. 

Sisters  were  available  locally  under  exactly  the  same  sources  as  the  civil 
surgeons,  that  is,  from  those  previously  working  in  the  country,  fresh  aiTivals, 
and  those  in  small  towns.  There  were  also  many  offers  of  service  from  ladies, 
some  of  whom  were  not  qualified  either  technically  or  by  education,  but  who 
were  "  willing  to  learn."  At  the  outset,  and  especially  in  Natal,  it  was 
necessary  to  employ  a  number  of  nurses  who  had  not  the  requisite  period  of 
training;  many  of  these  were  excellent  nurses,  and  all  proved  useful  under 
the  circumstances,  but  as  the  necessity  diminished  these  ladies  were  gradually 
eliminated. 

During  the  war  337  nurses  were  engaged  at  Cape  Town,  of  whom 
216  were  for  duty  in  the  homeward  bound  transports,  the  remainder  for  duty 
in  the  hospitals  on  shore. 

As  in  the  case  of  civil  surgeons,  no  complete  record  exists  of  the  numbers 
engaged  elsewhere. 

Special  mention  must  be  made  of  the  nursing  Sisters  from  the  over- sea 
Colonies.  Sisters  came  from  Queensland,  Victoria,  New  South  Wales,  South 
Australia,  Western  Australia,  Tasmania,  and  New  Zealand,  while  (.^anada  also 
sent  Sisters  in  November,  1899,  and  February,  1900,  of  whom  several  returned 
to  South  Africa  with  the  second  contingent  sent  in  1901. 

Most  of  these  Sisters  were  originally  sent  free  of  expense  to  the  Imperial 
Government,  their  services  having  been  engaged  either  by  their  respective 
Governments  or  by  private  societies  which  sent  them  out.  Others  came  with 
recommendations  from  their  Colonies,  and  were  engaged  immediately  on  their 
arrival  in  South  Africa.  All  these  ladies  were,  without  exception,  full  of  zeal 
and  energy,  and  were  anxious  to  get  as  far  as  possible  to  the  front.  Many  of 
them  served  throughout  the  whole  campaign,  and  all  did  most  excellent 
service. 

It  is  impossible  to  say  too  much  of  the  services  which  the  nursing  Sisters 
(3959)  Z 
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rendered  in  South  Africa.  Tlieir  devotion  to  duty,  often  under  very  trying 
conditions,  was  only  exceeded  by  their  kindness  to  their  patients,  many  of 
whom  owed  their  lives  to  the  attention  of  these  ladies.  As  regards  the  quality 
of  their  work,  while  the  general  average  was  very  good,  there  were,  of  course, 
variations,  and  the  best  Sisters  were  undoubtedly  those  from  the  staffs  of 
large  hospitals  at  home.  Those  who  had  been  engaged  in  private  nursing 
were  not  so  efficient  as  a  class,  and  their  employment  is  not  to  be  recommended 
if  Sisters  can  be  obtained  direct  from  the  hospitals. 

H. — General  Remarks. 

As  regards  the  augmentation  of  the  permanent  establishment  to  meet 
the  necessities  of  a  big  war,  Surgeon-General  W.  H.  McNamara,  C.B.,  C.M.G., 
makes  the  following  observations,  which  in  most  respects  coincide  with  the 
opinions  formed  by  most  Officers  after  our  experience  in  South  Africa  : — 

"  Mode  of  Supplementing  the  Regular  Medical  Service  on  the  Line. 

"  III  small  wars  the  Royal  Army  Medical  Corps  will  be  able,  unaided,  to 
carry  on  the  Medical  Services.  The  most  advantageous  manner  in  which 
outside  aid  may  be  utilised  appears  to  be  as  follows  : — 

"  Royal  Army  Medical  Corps  (Militia). — The  Officers  in  any  capacity 
suitable  to  their  rank,  the  N.C.  Officers  and  men  to  form  part  of  the  personnel 
of  hospitals  with  the  Royal  Army  Medical  Corps.  St.  John  men  are  very 
good  for  a  similar  purpose,  they  are  carefully  chosen,  and  after  a  very  short 
time  fall  into  the  routine  of  a  hospital ;  some  of  them,  with  a  little  additional 
training  during  peace  in  such  duties  as  pack  store  and  linen  store,  would  take 
the  places  of  many  Royal  Army  Medical  Corps  JjijC.  Officers  who  are  always 
in  demand.  A  fair  workable  unit  could  be  formed  with  N.C.  Officers,  half 
Royal  Army  Medical  Corps,  the  other  half  Militia  and  St.  John  Ambulance 
men  ;  rank  and  file,  one  third  Royal  Army  Medical  Corps,  the  remainder 
St.  John  and  Militia.  In  a  unit  of  this  kind  the  nursing  Sisters  would  have 
to  do  nearly  all  the  nursing  properly  so  called,  but  men  very  soon  get  into  the 
less  technical  part  of  the  treatment  required  by  most  of  the  patients  in  military 
hospitals. 

"  Civil  compounder  and  cooks  may  take  the  place  of  Royal  Army  Medical 
Corps  men  to  a  great  extent  in  large  hospitals.  Civil  surgeons  and  Army 
Nursing  Service  Reserve  Sisters  are  utilised  on  similar  lines.  Civil  surgeons 
who  have  been  house  surgeons  in  provincial  hospitals  and  manage  such 
hospitals  will  be  found  the  best  men  for  independent  charge  of  small  hospitals. 

"  Royal  Army  Medical  Corps  (Volunteers)  could  form  units  of  their  own, 
or  preferably  a  division  in  a  communication  or  general  hospital,  or  be  utilised 
with  the  Royal  Army  Medical  Corps  as  above  ;  they  could  also  staff  ambulance 
trains  and  hospital  ships. 

"  When  a  large  unit  is  formed  it  would  be  desirable  to  have  a  Royal  Army 
Medical  Corps  Officer  and  a  few  N.C.  Officers  of  that  corps,  the  former  should 
be  Staft'  Officer  and  very  carefuUy  chosen,  and  be  prepared  to  sink  his  own 
individuality  as  much  as  is  compatible  with  efficiency,  and  do  nothing  to 
interfere  with  the  dignity  and  importance  of  the  remainder  of  the  personnel. 
A  unit  or  part  of  a  unit  of  this  kind  should  be  detailed  in  peace  for  the  duties 
it  is  intended  for  in  war,  and  the  personnel  to  their  individual  duties,  clerk, 
compounder,  wardmaster,  cook,  &c.,  and  taught  their  duties  in  the  manner 
already  described  in  dealing  with  the  training  of  the  Royal  Army  Medical 
Corps.  At  present  too  much  attention  is  paid  to  drills,  &c.,  whereas 
organisation  is  the  great  difficulty.  The  equipment  should  be  provided  for  by 
the  Army  Corps  authorities  in  the  same  manner  and  be  of  the  same  pattern 
as  that  intended  for  the  unit  they  are  meant  to  replace,  they  should  have 
sufficient  of  the  equipment  in  peace  for  instructional,  purposes,  but  this  need 
not  be  very  much." 
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PAKT  VIII. 

LINKS  OF  COMMUNICATION  AND  BASE. 


Inteoduction. 

From  the  very  outset  of  the  war  the  arrangements  at  the  base  and  on 
the  lines  of  communication  were  of  the  greatest  importance. 

The  more  purely  medical  arrangements  at  the  base  have  already  been 
dealt  with  in  the  general  account  preceding  this.  The  remaining  duties  at 
the  base  fall  under  the  following  heads,  some  of  which  are  dealt  with  in 
separate  reports  : — 

(1)  Disembarkation  duties  [see  Part  XI,  p.  239) — 

(i)  Transport  of  healthy  troops. 

(ii)  ,,  sick. 

(iii)  Hospital  ships  and  sick  transports  {see  Part  X,  p.  220). 

(2)  Invaliding  (see  p.  209) — 

(a)  Officers. 

(6)  Other  ranks. 

(3)  Medical  stores  (see  Part  XII,  p.  252). 

(4)  Engagement  of  personnel  {see  Part  VII,  p.  171) — 

{a)  Civil  surgeons. 
(6)  Sisters. 

(c)  Subordinate  medical  personnel. 

In  Cape  Colony  by  far  the  greatest  part  of  these  duties  were  carried  out 
in  Cape  Town ;  at  the  other  two  ports,  East  London  and  Port  Elizabeth,  the 
duties  were  practically  confined  to  the  disembarkation  of  healthy  troops,  and 
the  forwarding  of  comparatively  small  quantities  of  stores  of  various  kinds, 
but  from  each  of  these  ports  small  parties  of  sick  were  from  time  to  time  sent 
round  by  sea,  very  rarely  by  rail,  to  Cape  Town. 

In  Natal  most  of  the  duties  detailed  above  were  carried  out  at  Durban, 
but  invalids  were  sent  direct  from  the  hospitals  on  the  railway  line  for 
embarkation,  as  owing  to  the  shorter  distance  from  the  sea  this  was  not  only 
possible  but  most  convenient. 

Main  Lines  of  Communication. 
The  main  lines  of  communication  by  rail  were  :— - 

(1)  Cape  Town  to  De  Aar. 

(2)  De  Aar  to  Kimberley,  Vryburg,  and  Mafeking. 

(3)  Port  Elizabeth  to  Naauwpoort  and  Norval's  Pont.    Midland  section. 

(4)  East  London  to  Bethulie.    Eastern  section. 

(5)  Nerval's  Pont  to  Springfontein  and  Elandsfontein. 

6)  Elandsfontein  to  Charlestown. 

7)  ,,  to  Pietoria. 

8)  to  Klerksdorp. 
(9)  Pretoria  to  Komati  Poort. 

(10)  ,,       to  Pietersburg. 

(11)  Durban  to  Charlestown. 

There  were  in  addition  some  smaller  branch  lines  north  of  the  Orange 
Kiver,  and  some  intercommunications  south  of  it,  of  which  the  most  important 
was  the  main  line  between  De  Aar  and  Naauwpoort. 
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Of  tliese  main  lines  two  require  special  mention  ;  first,  the  Pretoria- 
Komati  Poort  line,  on  account  of  the  special  health  conditi>)ns  in  the 
Krokodile  Valley ;  and  secondly,  the  Natal  Railway.  The  last  was  open  to 
Colenso  tVom  the  first,  and  was  little  interfered  with  in  rear  of  the  advancing 
force,  while  after  June,  1900.  peace  conditions  prevailed  in  Nat  il,  and  the 
line  was  uninterrupted  to  the  border  of  that  colony,  a  condition  very  unlike 
those  prevailing  on  the  other  lines. 

The  special  conditions  on  the  eastern  line  to  Komati  Poort  are  dealt 
with  in  the  report  by  Lieut. -Colonel  J.  C.  Dorraan,  C.M.G.,  which  is  included 
later. 

Reports  from  Surgeon-General  W.  H.  McNamara,  C.B.,  C.M.G. 
(Principal  Medical  Officer,  Lines  of  Communication,  Cape  Colony)  ;  from 
Lieut.-Colonel  J.  C.  Dorman  (Principal  Medical  Officer  of  the  Eastern  Line)  ; 
and  from  Lieut.-Colonel  B.  M.  Skinner  (for  some  time  Principal  Medical 
Officer,  6th  Division  and  Lines  of  Communication,  Bloemfontein),  are 
embodied  herein. 

L — Li^nES  or  Communication  Hospitals. 
(a)  Establishment. 

Some  account  of  these  has  already  been  given  in  the  general  report  which 
precedes  this. 

The  great  difficulty  in  the  early  stages  of  the  war  was  the  provision  of 
accommodation  for  sick  at  advanced  points  on  the  lines  of  communication. 
The  detail  for  an  army  corps  in  war  establishments  includes  only  provision  for 
the  actual  field  army.  Lines  of  communication  hospitals  are  supposed  to  be 
detailed  according  to  the  special  circumstances  of  each  campaign,  having 
regard  to  the  health  conditions  of  the  seat  of  war,  and  other  considerations. 
In  this  case  four  stationary  and  four  general  hospitals  had  been  detailed  to 
accompany  the  force  (giving  a  total  of  2,480  beds).  The  first  stationary 
hospital  did  not  arrive  until  (October  17th,  and  the  first  general  hospital  until 
October  25th,  both,  however,  well  in  advance  of  the  bulk  of  the  force  from 
England. 

The  first  demand  in  a  campaign  is  for  accommodation  for  the  sick  who 
have  accumulated  omong  the  force  on  the  outward  voyage.  When  No.  1 
General  Hospital  was  opened  its  accommodation  was  largely  taken  up  by 
wounded  from  Natal ;  hence  the  previously  existing  station  hospital  at 
Woodstock  was  utilised  for  sick  from  the  transports.  Later  as  the  number 
of  general  hospitals  at  the  base  increased,  evacuation  from  the  front  was  being 
rapidly  carried  on,  which  took  up  their  accommodation,  and  necessitated  an 
increase  at  Woodstock  for  the  continued  influx  from  the  arriving  transports. 
This  hospital  was  conveniently  situated  for  dealing  with  cases  from  the 
transports,  it  was  in  communication  by  I'ail  with  the  docks,  and  the  sick  were 
conveyed  dii-ect  from  the  ship  to  the  hospital  in  ambulance  trucks  prepared  to 
the  order  of  Colonel  Supple  before  war  broke  out. 

In  the  meantime  events  had  been  moving  rapidly  in  Natal,  while  on  the 
border  of  Cape  Colony  defensive  operations  on  a  small  scale  were  being 
carried  out.  Hospital  accommodation  on  the  lines  of  communication  for  the 
troops  engaged  in  these  was  confined  to  the  previously  existing  hospitals 
(between  500  and  600  beds),  and  the  small  temporary  hospitals  (which  had 
been  staffed  and  equipped  from  the  small  resources  of  the  country  during  the 
weeks  immediately  preceding  the  outbrea.k  of  hostilities),  at  De  Aar,  Orange 
River,  Storraberg,  and  elsewhere.  Natal  was  more  fortunate  in  having  a 
station  hospital  (though  small)  existing  in  Ladysmith  itself,  while  the  station 
hospital  at  Maritzburg  formed  a  nucleus  for  the  later  establishment  of  a  large 
hospital  within  a  short  distance  of  the  fighting  line. 

No.  1  General  Hospital  at  Wynberg  was  ready  to  receive  the  wounded 
sent  down  from  the  early  engagements  in  Natal,  a  course  necessitated  by  the 
absence  of  sufficient  hospital  accommodation  there  at  the  time,  as  the  station 
hospital,  J\laritzburg,  had  to  be  evacuated  owing  to  an  expected  attack  of  the 
enemy  and  temporary  local  arrangements  myde  in  the  town  in  lieu  of  this. 
No.  2  General  Hospitnl  (also  at  Wynberg),  with  No.  1,  received  the  wounded 
from  the  eno;ag;'ements  on  the  western  line.  These  two  units  were  workino- 
under  considerable  pressure   at  this  time  pending  the  opening  of  No.  3 
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General  Hospital,  which  did  not  ariive  '  till  the  last  week  of  November,  and 
No.  4  during  the  second  week  of  Decembei'.  Nos.  2,  3,  and  4  Stationary 
Hospitals  arrived  between  the  13th  and  'iSrd  of  November;  of  these  No.  4 
went  to  Natal,  while  No.  2  was  sent  to  act  as  a  basQ.  hospital  at  East 
London  for  General  Gatacre's  force,  leaving  only  No.  3  available  for  use  as  an 
advanced  hospital  on  the  lines  of  communication.  This  unit  took  over  and 
enlarged  the  temporary  hospital  at  De  Aar. 

There  was,  however,  no  demand  for  additional  hospital  accommodation  at 
advanced  points  on  the  Cape  line  until  the  concentration  of  the  force  under 
Lord  Methuen  at  De  Aar,  which  began  a  few  days  before  the  establishment 
of  No.  3  Stationary  Hospital  there.  After  this  the  demands  steadily  increased, 
and  the  difficulties  of  the  position  were  accentuated  by  the  distance  (500  miles) 
from  the  base,  at  which  this  concentration  and  the  early  engagements  took 
place.  This  point  had  been  foreseen,  and  the  hospital  trains  prepared  before- 
hand to  the  order  of  Colonel  Supple,  R.A.M.C.  (Principal  Medical  Officer, 
South  Africa,  before  the  war),  were  ready  for  work  as  soon  as  they  were 
required.  Many  cases  were  transferred  direct  by  them  from  the  field  to  the 
base  hospitals  at  Wynberg.  One  drawback  to  this  system  was  that  many  men 
who  were  slightly  wounded  or  suffered  from  comparatively  minor  ailments 
were  brought  to  the  base,  when  for  every  reason  it  would  have  been  better  to 
have  retained  them  in  closer  touch  with  the  fighting  line. 

It  will  therefore  be  seen  that  the  difficulties  at  the  beginning  of  the  war 
on  the  lines  of  communication  were  due  to  the  fact  that  advanced  hospital 
accommodation  was  not  available  until  large  numbers  of  the  troops  had 
arrived  and  ttiken  the  field.  It  must  be  remembered  that  before  the  war 
only  the  equipment  of  one  general  and  two  stationary  hospitals  was  in 
possession  of  the  Army  Ordnance  Department,  and  it  was  not  till  October  4th 
that  sanction  for  the  additional  three  general  and  two  stationary  hospitals 
was  given  to  complete  the  number  allotted  to  the  original  force  detailed  (one 
arm}'  corps  and  a  cavalry  division).  That  all  the  stationary  hospitals  had 
embarked  by  November  4th,  and  all  the  general  hospitals  by  November  15th 
shows  that  there  was  little  delay  in  preparing  these  complex  units. 

But  though  those  units  arrived  with  the  field  force,  the  account  of  the 
arrangements  at  the  beginning  of  the  war  show^s  that  this  is  not  sufficient. 
If  the  medical  arrangements  in  a  campaign  are  t  )  be  entirely  satisfactory  they 
must  not  be  hampered  at  the  outset.  Hospitals  for  the  lines  of  communication 
must  be  among  the  first  units  to  mobilise  and  embark.  This  point  cannot  be 
too  strongly  pressed.  It  is,  of  course,  the  case  that  the  probable  sick  rate  in 
any  campaign  depends  largely  on  the  local  conditions  at  the  seat  of  war,  but 
there  is  an  irreducible  minimum  which  always  will  occur.  General  and 
stationary,  that  is,  advanced  hospitals  on  the  lines  of  communication  should 
be  included  in  the  war  establishments  of  an  army  corps  for  at  least  7  per  cent, 
of  its  strength,  and  should  be  held  ready  to  mobilise  and  embark  at  the  verv 
earliest  possible  moment,  so  that  they  may  be  on  the  ground  when  their 
services  are  required.  The  remaining  hospitals  necessary  to  bring  the 
accommodation  up  to  10  per  cent.,  or  whatever  may  be  considered  necessary, 
should  follow  as  early  as  possible,  but  the  pernjanent  hospitals  of  the  army 
corps  should  be  always  as  ready  for  departure  as  any  other  unit  of  the  force. 

Lines  of  communication  troops  and  those  at  the  base  figure  less 
prominently  before  the  public  eye  than  the  actual  field  force.  But  they 
require  hospital  accommodation  at  a  rate  which  is  not  much  less  than  that 
probable  in  the  field  army.  Hospital  accommodation  for  these  troops  must 
be  provided  (and  should  embark  with  them),  in  addition  to  that  for  the  army 
corps,  and  every  addition  to  the  force  on  the  lines  of  communication  requires 
an  increase  of  hospital  accommodation,  unless  this  increase  should  be  com- 
pensated by  a  reduction  in  the  field  army. 

Hospital  accommodation  should  alwavs  be  estimated  for  on  a  liberal  scale. 
Whatever  the  proportion  of  beds  allowed  for  the  force  as  a  whole,  it  will 
frequently  happen  that  local  necessities  in  certain  areas  will  exceed  the  normal 
proportion,  either  in  consequence  of  engagements  or  from  the  outbreak  of  disea,se. 
The  necessity,  too,  for  the  segregation  of  cases  of  enteric  fever,  dysentery,  and 
the  like  involves  the  deduction  of  a  considerable  number  of  beds  from  the 
total  available  for  all  purposes.  Hence  it  is  not  sufficient  to  prc\'ide  beds 
only  for  the  probable  minimum  sick  rate. 
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In  calculating  the  number  of  hospitals  to  be  provided,  the  field  units  must, 
of  course,  be  set  aside.  The  permanent  hospitals  (general  and  stationary)  of 
the  army  corps,  if  sent  out  at  the  very  first,  should  be  sufficient  for  the  smaller 
sick  rate  of  the  opening  weeks  of  the  campaign. 

With  regard  to  these  points,  Surgeon-General  McNamara  points  out  that 
"  a  base  hospital  should  arrive  in  one  of  the  first  ships,  as  accommodation  will 
have  to  be  arranged  for  the  sick  accumulated  on  board  ship  ;  this  will  usually 
amount  to  from  1  per  cent,  to  1|-  per  cent,  according  to  the  length  of  the 
voyage  ; "  and,  further,  with  regard  to  the  lines  of  communication  hospitals 
generally,  "  there  is  an  idea  that  field  units  are  available  to  deal  with  the  sick 
until  there  is  time  to  organise  and  prepare  these  hospitals.  This  is  an  entire 
fallacy,  it  is  only  when  operations  have  begun,  and  at  the  extreme  end  of  the 
lines  of  communication  that  these  units  treat  sick,  and  then  only  temporarily. 
The  hospitals  should  be  mobilised  as  nearly  as  possible  simultaneously  with 
the  rest  of  the  army." 

(6)  Organisation. 

With  regard  to  the  actual  organisation  and  situation  of  the  base  or 
advanced  general  hospital,  Surgeon-General  McNamara  points  out  that  one 
base  hospital  at  least  should  be  close  to  the  docks,  and  that  all  should  be  on 
the  railway  line.  This  was  the  case  in  neaiiy  all  the  general  hospitals  in 
South  Africa.  At  Wynberg  the  situation  prevented  the  railway  being  carried 
into  the  hospital,  but  the  other  hospitals  were,  almost  without  exception,  either 
situated  at  the  side  of  the  railway  or  had  a  special  siding  running  into  them. 
The  advantages  are  obvious.  Surgeon- General  McNamara  further  points  out 
that  special  accommodation  is  required  as  follows  :  — 

Lunatics    ...        ...        ...        ...        ...        ...      5  beds. 

Prisoners  ...        ...        ...        ...        ...        ...     10  „ 

Infectious  disease  (in  3  wards  of  5  each)  ...     15  ,, 

The  care  of  lunatics  in  a  tented  hospital  is  always  an  anxiety.  In 
Pretoria  special  wards  were  maintained  in  a  small  house  at  the  Race  Course 
Hospital.  At  Woodstock  (No.  5  General  Hospital),  and  at  Wynberg  (No.  1 
General  Hospital),  and  in  the  old  Station  Hospital  in  Maritzburg,  there  was 
special  accommodation  in  buildings.  Lunatics  were  sent  down  country  to  the 
base  under  escort  as  soon  as  their  condition  was  established. 

Special  accommodation  for  prisoners  (British  military)  is  specially  necessary 
at  the  base,  elsewhere  arrangements  can  usually  be  easily  made. 

Infectious  hospitals  were  established  in  several  of  the  larger  stations. 
Special  tentage  can  always  be  told  oflF'  for  this  purpose  only,  and  can  be 
destroyed  if  necessary. 

Full  details  as  to  the  organisation  and  equipment  of  general  and 
stationary  hospitals  are  given  in  a  separate  section  (Part  IV,  p.  120). 

(c. ) — Equipment. 

Facility  in  movement,  erection  and  opening  is  the  first  necessity  in  lines 
of  communication  hospitals.  Provision  for  the  actual  needs  of  the  sick  should 
be  the  earliest  consideration,  and  elaboration  of  the  hospitals  secondary  to 
this.  On  this  point  Surgeon-General  W.  H.  McNamara  makes  the  following 
remarks : — 

"  The  equipment  of  hospitals  should  be  as  light  as  possible  ;  in  the  base 
hospitals  50  per  cent,  of  the  bedsteads  may  be  the  small  narrow  iron  with 
spring  wire  (bedsteads  folding,  special  wire  spring  mattress,  6  feet  6  inches  by 
2  feet  -3  inches,  weight  50  lbs.),  and  mattresses  to  suit.  With  the  wire 
springs  the  mattresses  need  not  be  more  than  half  the  usual  thickness.  The 
remainder  of  the  beds  could  be  full  sized  beds  with  fracture  boards  for 
5  per  cent.  All  the  bedsteads  in  communication  hospitals  should  be  of  the 
special  pattern  (narrow),  all  easy  chairs  should  be  of  the  light  camp  variety. 
Lightness  is  everything  on  service,  not  alone  on  account  of  the  difficult}^  of 
rail  and  other  transport,  but  to  save  unnecessary  strain  on  the  men  in  loading 
and  unloading." 
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Probably  by  making  the  bedsteads ,  of  light  tubing  the  width  could  be 
increased  to  at  least  2  feet  6  inches  with  a  considerable  reduction  in  weight. 

"The  personnel  should  know  the  exact  weight  of  tlie  hospital,  and  the 
weight  of  articles  such  as  tents  (which  may  be  left  behijDd  at  the  base  if 
buildings  are  available  at  its  destination),  easy  chairs,  &c.,  which  might  be 
temporarily  left  behind  in  case  of  difficulty  of  transport.  Such  things  as  games, 
furniture  for  recreation  rooms,  should  not  be  part  of  the  equipment  of  the  unit 
but  be  held  by  the  Ordnance  Department  to  be  drawn  when  absolute  necessaries 
are  all  in  working  order,  and  fanc}^  tablecloths,  ornaments,  should  find  no  place 
in  a  service  hospital,  there  should  be  no  more  cushions  than  necessary,  and 
none  without  washable  covers,  or  pillows  without  washable  covers  ;  the 
overworked  staff  has  not  time  to  look  after  them.  No  unnecessary  permanent 
buildings  should  be  erected  tending  to  make  a  hospital  immobile  when  it  is 
one  which  may  require  to  be  moved.  Each  general  hospital  should  have  a 
portable  X-ray  apparatus,  and  there  should  be  others  to  be  utilised  in 
communication  hospitals  as  required.  There  should  be  a  :  chemical  and 
bacteriological  laboratory  attached  to  a  hospital  at  the  base." 

He  points  out  that  the  Army  Ordnance  Department  should  hold  reserve 
equipment  for  the  establishment  of  additional  hospitals  on  the  line  as  required 
in  addition  to  those  detailed  from  England,  and  for  the  equipment  of  hospital 
trains,  also  that  they  should  have  ready  for  issue  Thresh's  disinfectors  (for 
the  larger  hospitals),  Arnold's  sterilisers  (for  the  smaller),  extra  stretchers  and 
empty  bai'rack  mattress  cases,  and  pillows  for  use  in  convalescent  camps. 

Each  hospital  requires  at  least  one  Scotch  cart  permanently  on  charge 
for  the  purpose  of  drawing  supplies.  The  General  Hospital  Committee  thinks 
that  more  is  necessary.*  The  great  initial  difficulty  in  the  erection  of  a  hospital 
is  usually  in  getting  sufficient  transport  locally  to  carry  its  stores  from  the 
dock  or  railway  site,  and  arrangements  for  this  should  be  made  in  advance 
whenever  possible. 

The  personnel  of  the  lines  of  communication  hospitals  should  be  detailed 
for  certain  duties  in  connection  with  the  erection  of  the  hospital  before  their 
arrival  at  the  port  of  disembarkation  so  that  no  time  is  lost  when  the  site  for 
the  hospital  is  reached. 

"  Buildings  can  also  be  taken  over  on  similar  lines,  each  party  knowing 
the  amount  and  kind  of  space  (fittings,  shelves,  &c.)  necessary  for  its  require- 
ments :  the  steward  for  his  stores,  the  wardmaster  for  wards,  the  cook  for 
kitchen  and  scullery,  and  so  on.  As  the  work  progresses  the  Commanding 
Officer  can  I'e-distribute  the  staff  between  the  different  services  according  to 
requirements.  Engineer  requirements  should  be  at  once  represented  to  the 
Royal  Engineer,  supply,  to  the  Supply  Officer,  &c.  At  the  same  time  the 
Commanding  Officer  should,  in  case  of  necessity,  himself  utilise  local  resources 
by  hiring  labour,  and  justifying  his  action  afterwards.  It  is  of  great 
importance  to  have  all  hospitals  connected  with  a  regular  water  supply  and  a 
sewerage  system  if  possible,  and  in  any  case  hospitals  should  as  soon  as 
possible  arrange  for  the  removal  of  refuse  and  excreta,  local  labour  being 
employed  for  this  puruose. 

"All  Principal  Medical  Officers  and  Medical  Officers  in  charge  should  be 
in  constant  communication  with  Officers  of  Ordnance  and  Supplies,  and  help 
these  Officers  in  every  way  to  anticipate  medical  requirements.  When  some 
articles  are  falling  short,  substitutes  should  be  used.  They  should  also  utilise, 
with  Commanding,  Ordnance  and  Supply  Officers,  the  resources  of  the  country 
for  the  good  of  the  sick  and  wounded.  If  getting  necessary  supplies,  &c.,  for 
the  sick  through  the  usual  channels  is  likely  to  cause  any  detriment.  Medical 
Officers  should  themselves  purchase,  and  report  to  the  Officers  concerned. 
When  on  detachment  duty,  such  as  convoy,  an  imprest  might  be  obtained  to 
enable  them  to  buy  milk,  eggs,  &c. 

"  The  field  canteen  and  sutlers  should  not  be  forgotten  as  a  source  of 
supply.  Steps  should  be  taken  to  prevent  others  getting  milk  and  eggs  when 
the  supply  is  limited,  until  the  wants  of  the  sick  in  hospital  are  supplied." 
{See  also  Appendix  XXX VIa,  I.) 


*  See  p.  145. 
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These  are  the  main  points  in  the  earher  stages  of  the  development  of  the 
hospital  system.  Later  there  seems  to  be  no  reason  why  the  hospitals  should 
not  be  elaborated,  to  render  them  not  only  capable  of  meeting  the  actual  and 
urgent  necessities  of  the  sick,  but  of  providing  such  additional  comforts  and 
conveniences  as  the  local  conditions  may  allow.  Where  the  conditions  are 
favourable,  it  is  quite  possible  to  raise  the  standard  of  accommodation  in 
a  general  hospital  to  equal  that  in  any  civil  hospital  in  the  kingdom.  This 
was  done  in  the  general  hospitals  during  the  late  campaign  as  soon  as  rail 
transport  became  available. 

(d)  Kits,  Arms,  and  Accoutrements  of  Patients. 

Under  paragraph  1726.  "  King's  Regulations,"  the  kits,  arms,  and 
accoutrements  of  sick  and  wounded  are  to  be  sent  with  them  to  the  field 
hospitals,  and  passed  with  them  in  any  future  transfer  down  the  line. 

It  is,  of  course,  very  important  that  the  arms  and  accoutrements  should 
be  available,  either  for  their  original  owner,  or  for  re-issue  in  the  event  of  his 
becoming  inefficient.  It  is  not  possible  for  the  unit  to  which  he  belongs  to 
retain  charge  of  them,  nor  could  it  be  hampered  by  the  necessity  for  carrying 
and  guarding  them.  But  their  care,  custody,  and  carriage  is  a  very  great  tax 
on  the  resources  of  the  present  establishment  and  transport  of  the  field 
hospital,  and  the  difficulty  is  not  much  lessened  when  the  patient  is  transferred 
to  the  hospitals  on  the  lines  of  communication. 

Some  additional  personnel  is  required  to  look  after  these,  and  in 
the  later  stages  of  the  campaign,  garrison  duty  men  were  employed  in  the 
hospitals  for  this  purpose.  It  would  se<?m  advisable  to  attach  a  small  staff 
to  each  general  and  stationary  hospital  to  (;lean  and  look  after  the  arms, 
and  preferably  under  a  N.C.  Officer  of  the  Ordnance  Department.  This 
is  not  a  duty  which  should  be  performed  by  the  men  of  the  Royal  Army 
Medical  Corps,  who  are  trained  for  other  duties.  Certainly  in  a  general 
hospital,  where  there  will  probably  always  be  some  500  rifles,  their  proper 
care  is  sufficiently  important  to  justify  the  addition  of  a  qualified  man  for  this 
purpose. 

The  arms  and  accoutrements  of  a  man  who  is  permanently  unfit  should, 
of  course,  be  handed  over  at  once  to  the  Army  Ordnance  Department. 

The  Geneva  Convention  in  its  present  form  does  not  appear  to  be  explicit 
regarding  the  effect  of  the  presence  of  arms  in  a  hospital  on  its  neutrality. 
The  practice  on  the  Continent  suggests  that  the  neutrality  is  not  affected  by 
their  presence.  But  in  more  than  one  instance  our  ambulance  wagons  were 
confiscated  by  the  Boers  on  the  ground  that  the  arms  and  ammunition  of 
wounded  were  being  carried  in  them,  and  therefore,  in  actual  practice,  arms 
and  ammunition  were  not  carried  on  owv  hospital  trains,  in  order  to  avoid  any 
complication  of  this  nature. 

There  appears  to  be  no  sufficient  reason  why  the  presence  of  arms  in 
a  hospital  should  not  be  legalised  definitely  under  the  Geneva  Convention  ; 
and  as  it  always  occurs  that  a  man  is  brought  in  with  a  few  odd  rounds  of 
ammunition  in  his  pockets,  the  presence  of  small  quantities  of  ammunition 
should  not  be  regarded  as  constituting  a  breach  of  the  Convention. 

(e)  Development  of  the  Lines  of  Communication  Hospitals. 

The  obvious  method  of  development  of  the  system  of  hospitals  on  the 
line  of  communication  as  it  extends  behind  the  advancing  fighting  line  is 
simple — the  first  points  to  arrange  for  are  the  junctions  either  of  two 
railways,  or  rail  and  road,  next  the  other  stations  where  larger  masses  of 
troops  are  to  concentrate,  to  draw  supplies,  or  to  be  stationed  at,  while  the 
intervening  smaller  stations  are  filled  iu  with  smaller  advanced  hospitals  or 
detachments  of  them.  Unfortunately  military  and  physical  considerations 
intervene  and  disturb  the  simplicity  of  this  scheme. 

In  the  late  war  the  Natal  railway  system  presented  no  complications. 
The  line  of  communication  was  short,  and  the  resources  of  the  country  were 
available  at  no  great  distance  from  the  points  which  had  to  be  supplied. 

In  Cape  Colony  the  pohits  of  first  importance  geographically  were 
De  Aar  and  Naauwpoort,  the  midland  and  eastern  lines  were  secondary. 
De  Aar  was  also  an  important  concentration  point.    As  has  been  already 
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shou'n,  its  physical  features  were  far  from  satisfactory,  nor  did  the  lines  of 
defence  admit  of  the  establishment  of  a  general  hospital  there. 

At  Naauwpoort  the  military  position  was  for  long  too  precarious  to 
admit  of  any  large  hospital  being  established  ;  indeed  'after  No.  6  General 
Hospital  had  been  erected  and  opened  there,  it  appeared  as  if  it  would  have 
to  be  suddenly  evacuated,  with  the  loss  of  its  tents  and  equipment,  on 
account  of  the  advance  of  the  enemy.  So  that  considerations  other  than 
medical  in  the  one  case  prevented  and  in  the  other  delayed  the  most  suitable 
arrangements. 

After  the  occupation  of  Bloemfontein  and  the  opening  of  the  railway 
from  Nerval's  Pont  through  the  Orange  River  Colony  to  the  Transvaal,  the 
development  of  the  hospital  system  on  the  railway  line  proceeded  as  rapidly 
as  the  condition  of  traffic  on  the  railway  permitted.  All  the  important  points 
were  occupied  in  the  manner  shown  in  detail  in  the  historical  section  of  the 
report,  and  require  no  farther  reference  here. 

While  the  main  line  of  communication  will  always  follow  the  main 
arteries  of  traffic  in  any  country,  whether  by  rail  or  road,  depending  on  the 
locality  of  the  seat  of  war,  transverse  movements  between  the  main  channels 
will  invariably  occur.  In  the  South  African  War  the  most  important  of  these 
was  the  advance  under  Lord  Roberts  towards  Kimberley,  and  afterwards  to 
Bloemfontein,  But  in  this  instance  the  line  of  communication  stopped  at 
Osfontein,  afterwards  the  force  was  self  dependent,  until  it  reached  its 
objective. 

As  regards  the  advance  and  investment  at  Paardeberg,  it  has  been 
shown  how  the  transport  was  reduced  below  that  necessary  for  the  efficient 
working  of  the  field  units ;  it  would  therefore  have  been  impossible  to  push 
forward  stationary  hospitals.  Every  vehicle  and  every  animal  that  could 
be  collected  were  employed  for  the  haulage  of  supplies,  principally  food,  to 
the  force  engaged. 

After  Paardeberg  it  was  doubtful  whether,  under  the  most  favourable 
conditions,  any  great  difference  (beyond  the  possession  of  complete  field  units) 
could  have  been  made  in  the  arrangements.  Under  no  possible  conditions 
would  it  have  been  practicable  to  carry  a  sufficient  number  of  stationary 
hospitals  across  the  Orange  Free  State,  to  make  any  material  difference  in  the 
hospital  accommodation  in  Bloemfontein  prior  to  the  opening  of  the  railway. 

Two  other  movements  on  a  large  scale  fall  into  the  category,  one  the 
advance  of  Sir  Redvers  Buller,  V.C.,  from  the  Elandsfontein-Natal  railway 
line,  and  the  advance  of  General  French  from  the  Pretoria-Elan dsfontein 
railwav  line  eastward,  to  Swaziland.  These  differ  in  that  General  French's 
advance  in  the  early  months  of  1900  was  made  after  line  of  communication 
hospitals  had  been  established  on  all  the  i-ailway  lines  bounding  the  area  in 
which  he  was  operating,  while  General  Buller  broke  entirely  fresh  ground. 

The  remaining  operations  in  the  various  colonies  were  on  a  smaller 
scale,  and  need  no  special  reference. 


(/)  Convalescent  Camps  and  Homes. 
Convalescent  camps  were|established  at— 


Pretoria. 

Middelburg. 

Barberton. 

Germiston. 

Standerton. 

Krugersdorp. 

Kroonstadt. 

Bloerafontein. 


NorvaVs  Pont. 
Kimberley. 
Harrismith. 
Howick. 
Rondebosch. 
East  London. 
Green  Point, 
Victoria  West  Road. 


These  damps  reheved  the  hospitals  of  those  who,  though  unfit  for  duty, 
did  not  require  continued  hospital  treatment.  The  first  of  these  was  opened  at 
Greenpoint  Camp  (near  Cape  Town)  in  the  end  of  1899,  and  from  this  time 
they  formed  a  regular  part  of  the  medical  arrangements  as  these  developed. 

In  some  cases  these  camps  were  under  a  military  commandant,  and  the 
men  in  them  were  inspected  daily  by  a  Medical  Officer.  This  was  the  case  at 
Victoria  West  Road,  where  there  M^as  no  large  hospital ;  in  Norval's  Pont 
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Johannesburg,  and  Elandsfontein  the  camps  were  also  worked  in  this  way. 
But  in  most  other  cases  they  were  under  the  command  of  an  Officer  of  the 
Royal  Army  Medical  Corps,  who  was  responsible  for  all  duties  in  connection 
with  the  camp.  There  is  no  doubt  that  this  method  is  more  satisfactory, 
especially  when,  as  should  normally  be  the  case,  the  camp  is  established  as  an 
adjunct  to  a  large  hospital.  In  these  cases  the  camp  is  really  an  extension 
of  the  convalescent  wards  of  the  hospital,  and  the  men  are  under  closer 
supervision  than  in  a  camp  under  a  military  commandant. 

Surgeon-General  McNamara  makes  the  following  remai'ks  on  these 
points : — 

"  Besides  the  dieting  now  practised  in  hospitals,  there  should  be  a 
convalescent  diet  laid  down  for  service,  consisting  of  field  service  rations,  with 
such  extras  as  may  be  available  from  medical  comforts  or  local  resources,  and 
accounted  for  on  diet  sheets  in  bulk.  This  was  suggested  by  Major  Elderton 
at  No.  1  General  Hospital,  when  there  were  large  number  of  convalescents. 
It  facilitates  dieting  and  gives  variety.  When  there  is  pressure  on  the  stalf 
and  equipment  of  a  hospital,  these  men  need  not  be  in  hospital  clothing,  and 
could  be  provided  with  ordinary  service  tents,  &c.,  and  their  own  field  equip- 
ment with  any  added  articles  of  clothing  and  '^necessaries  required.  They 
could  look  after  their  own  kits,  be  divided  oif  into  messes  with  N.C.  Officers 
and  men  from  amongst  themselves  as  orderly  sergeants,  orderly  men,  &c.  ;  in 
fact,  doing  everything  for  themselves  as  if  they  were  not  in  hospital.  In 
this  manner,  though  under  medical  treatment,  they  would  not  absorb  much 
ot  the  time  of  the  medical  staff.  Men  of  this  class  might  be  treated  in  a 
convalescent  camp  under  Regimental  Officers,  rationed  in  a  similar  manner, 
but  under  strict  medical  supervision.  Such  camps  should  be  in  the  vicinity 
of  hospitals.  Convalescent  camps  away  from  regular  stations  are  very 
undesirable  unless  there  are  very  good  climatic  reasons  for  them.  Similarly, 
hospitals  far  from  military  stations  are  undesirable.  When  men  are  being 
moved  about  to  such  places  they  rarely  get  back  to  the  fighting  line  as  soon  as 
they  ought  to,  and  there  is  a  difficulty  in  having  them  prepared  and  equipped 
to  return  to  the  ranks." 

These  suggestions  represent  what  was  actually  carried  out  in  practice  in  the 
convalescent  camps  :  a  scale  of  diet  was  authorised  for  camps  near  the  coast 
ports  (Lines  of  Communication  Order  No.  10,  d.8.9.00  {see  Appendix  XXXV  k), 
but  that  used  in  the  up-country  camps  depended  more  on  local  conditions. 
The  Medical  Officer  in  charge  of  the  camp  added  such  articles  as  he  considered 
necessary  in  individual  cases. 

The  equipment  of  these  camps  varied  slightly.  In  some  bell  tents 
were  used,  in  others  the  Indian  service  tent  was  employed,  and  occasionally 
hospital  marquees  or  E.  P.  tents,  when  these  were  available.  The  Indian 
service  tent  is  very  suitable  for  this  purpose ;  it  holds  six  men  on  mattresses 
and  is  easily  ventilated. 

Bedding  consisted  of  waterproof  sheets,  mattresses,  and  blankets.  The 
mattresses  were  not  altogether  successful ;  they  became  rapidly  worn  out, 
and  it  was  more  satisfactory  (as  in  the  camp  at  Bloemfontein)  to  dispense 
with  them  and  increase  the  number  of  blankets.  The  remaining  equipment 
was  that  of  an  ordinary  standing  camp.  In  some  instances  the  kindness  of 
the  residents  of  the  locality  provided  reading  and  recreation  rooms  for  the 
use  of  the  men  in  the  camps. 

There  is  no  doubt  that  the  system  was  entirely  satisfactory,  not  only 
in  diminishing  the  demand  for  hospital  beds,  but  in  ensuring  that  no  man 
was  returned  to  the  ranks  until  he  was  absolutely  fit  for  duty.  Camps  on 
these  lines  should  always  form  a  part  of  the  medical  arrangements  on  the 
line  of  communication. 

Co7ivalescent  Homes. — Soon  after  the  beginning  of  the  war  Sir  James 
Sieveright  offered  the  use  of  some  houses  at  Somerset  West  as  a  convalescent 
home  for  the  army.  He  supplied  two  nurses,  and  it  was  proposed  to  accom- 
modate some  250  cases  in  the  three  houses,  tents,  and  huts.  The  locality  is 
difficult  of  access ;  it  is  on  a  branch  line  from  Cape  Town,  while  the  staff  for 
such  an  establishment  could  not  be  spared.  This  kind  offer  was  therefore  not 
accepted. 


Ibt  its  place  an  Officer's  convalescent  home  was  opened  in  Claremont 
Sanatorium,  under  the  charoe  of  un  Officer  of  the  Royal  Army  Medical  Corps 
with  two  Sisters.  This  building  (a  private  concern)  was  not  suited  for  use  as 
a  hospital,  as  the  rooms  were  small,  but  it  afforded  excellent  accommodation 
ill  separate  rooms  for  some  50  Officers,  while,  at  a  later  date,  additional  accom- 
modation was  taken  over,  which  gave  about  30  beds  more.  An  excellent  chef 
was  employed,  and  the  whole  arrangements  were  very  satisfactory.  Many 
Officers  who  required  rest  and  good  food  were  admitted  direct  to  this 
sanatorium  on  arrival  from  the  front,  while  others  were  transferred  from  the 
general  hospitals  as  soon  as  it  was  considered  safe  for  them  to  go.  In  this 
way  the  hospital  accommodation  was  not  strained  by  the  necessity  of  retaining 
those  not  actually  requiring  treatment,  while  on  the  other  hand  it  prevented 
many  of  the  Officers  from  living  in  the  hotels  in  Cape  Town,  which  would  have 
been  necessary  had  this  not  existed. 

Later,  a  similar  institution  was  opened  in  Johannesburg  in  a  house  built 
for  the  late  Mr.  Barney  Barnato.  The  building  was  an  excellent  one,  giving 
accommodation  for  over  30  officers,  but  it  had  to  be  furnished  and  equipped. 
Here  also  an  officer  of  tlie  Royal  Army  Medical  Corps  was  in  charge  (Lieut. - 
Colonel  E.  R.  Cree)  with  Sister  Gray.  This  establishment  proved  of  the 
greatest  use  in  the  convalescence  of  Officers  from  the  Transvaal  and  Orange 
River  Colony,  who  were  saved  the  long  journey  to  the  coast. 

During  the  early  months  of  1900  arrangements  were  r^iade  for  the 
reception  of  a  small  number  of  Officers  at  Lemoenfontein,  near  Beaufort  West, 
and  later  a  home  was  opened  at  Matjesfontein  in  a  house  belonging  to 
Mr.  Logan,  M.L.A.,  and  kindly  offered  by  him.  For  this  the  staff  of  Lady 
Layard's  home  ^^  as  brought  from  Madeira. 

There  is  no  doubt  that  somethinof  of  the  nature  of  the  convalescent  homes 
at  Claremont  and  Johannesburg  is  necessary  during  a  campaign,  certainly  in 
one  of  any  duration.  Officers  get  worn  out  with  hard  work  and  indifferent 
food ;  they,  however,  do  not  require  any  hos]3ital  treatment,  and  a.re,  in  fact, 
better  away  from  the  necessary  limitations  and  restraints  of  a  hospital  proper 
But  at  the  same  time  it  is  not  conducive  to  the  recovery  of  their  health,  and, 
presumably  to  the  interests  of  the  service,  that  they  should  spend  their  time 
of  rest  in  an  ordinary  hotel.  This  was  frequently  the  case  both  at  Cape  Town 
and  Durban.  Every  Officer  sent  down  for  rest  should  be  under  supervision, 
and  this  can  best  be  arranged  in  a  properly  managed  home. 

Both  in  Claremont  and  Johannesburg  the  table  was  good,  and  the  bill  of 
fare  devised  with  reference  to  the  needs  of  the  convalescents.  Each  Officer 
was  allowed  a  certainfquantity  of  wine  or  other  drink  as  considered  advisable 
by  the  Medical  Officer.  Meals  were,  of  course,  at  fixed  hours,  and,  while 
convalescent  exercise  was  encouraged,  care  was  taken  that  this  privilege  was 
not  abused. 

II. — Posts  on  the  Lines  of  Communication. 
(a)  Organisation. 

Owing  to  the  activity  of  an  ubiquitous  enemy,  precautions  had  to  be 
taken  to  safeguard  the  more  vulnerable  parts  of  the  railway  lines  in  their 
whole  extent.  All  important  bridges  were  protected,  and  most  of  the  more 
important  culverts,  while  each  station  had  a  guard,  varying  in  size  with  its 
importance,  not  merely  as  a  station,  but  as  a  centre  for  the  accumulation  of 
stores  for  the  troops  in  the  adjacent  district. 

At  some  of  these  stations  a  small  detention  hospital  was  formed  under 
charge  of  a  Medical  Officer  (usually  a  civil  surgeon)  with  the  requisite 
equipment.  Each  of  these  small  hospitals  was  in  touch  with  the  nearest  lines 
of  communication  hospital,  to  which  normally  all  sick  were  sent.  Colonel 
J.  C.  Dorman  says :  "  At  intermediate  posts,  where  it  may  be  deemed 
advisable  to  have  a  Medical  Officer,  a  few  beds  should  be  provided  for  the 
temporary  detention  and  treatment  of  sick  until  they  can  be  removed  to 
hospital;  this  is  particularly  necessary,  when,  as  in  South  Africa,  the 
communications  were  liable  to  be  interrupted  for  days  by  the  enemy,  or 
where,  as  in  the  Komati  Valley,  the  sick  rate  is  occasionally  excessive." 

Evacuation  from  these  small  detention  hospitals  was  carried  out  regularly 
by  ordinary  trains  (in  cases  where  this  w^as  possible),  and,  in  the  later  staires, 
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special  ambulance  carriages  were  attached  to  the  ordinary  trains  and  used 
solely  for  this  purpose.  The  regular  hospital  trains  were  also  sent  to  clear  all 
the  smaller  hospitals  when  there  was  any  pressure  on  the  line. 

Each  of  the  Medical  Officers  in  charge  of  these  small  detention  hospitals 
was  also  in  charge  of  a  section  of  the  line  on  which  he  saw  cases  requiring 
attention,  and  arranged  for  their  removal  to  the  nearest  hospital.  Medical 
Officers  were  also  stationed  at  some  of  the  more  important  posts,  although 
no  hospital  accommodation  was  considered  necessary  there  owing  to  the 
proximity  of  a  lines  of  communication  hospital.  Details  of  the  work  on  the 
Bloemfontein  section  are  given  by  Lieut. -Colonel  B.  M.  Skinner,  and  on  the 
eastern  line  by  Colonel  J,  C.  Dorman,  C.M.G.,  and  show  the  method  of 
working  of  this  system. 

(i)  Medical  Arrangements  on  the  Eastern  Line. 
(Colonel  J.  C.  Dorman,  C.M.G.,  E.A.M.C.) 

The  distance  from  Pretoria  to  Komati  Poort  is  about  280  miles,  and  from 
the  attached  table  it  will  be  seen  that  hospitals  were  established  at  Middelburg, 
Machadodorp,  Lydenburg,  Waterval  Onder,  Barberton,  and  Komati  Poort, 
while  at  all  intervening  stations,  beds  were  provided  for  the  accommodation 
and  treatment  of  sick  until  they  could  be  removed  to  hospital.  There  was 
often  considerable  delay  in  doing  this,  owing  to  the  frequent  interruption  of 
traffic  by  acts  of  the  enemy.  In  the  lower  valley,  from  Godwan  to  Komati 
Poort,  more  beds  had  to  be  provided  than  on  the  high  veldt,  owing  to  the 
very  high  sick  rate  which  occasionally  prevailed. 

Middelburg  was  the  headquarters  of  the  eastern  line,  and  a  large  garrison 
was  maintained  there.  This  hospital  received  all  sick  from  the  east,  and  only 
transferred  men  to  Pretoria  for  invaliding,  or  when  there  was  insufficient 
accommodation.  Machadodorp  was  also  held  by  a  large  garrison  (usually 
about  1,200  m_en),  and  was  a  point  from  which  columns  frequently  operated. 
It  also  is  the  point  to  which  sick  from  Lydenburg  were  brought.  Lydenburg 
is  about  48  miles  from  the  railway. 

Waterval  Onder  is  at  the  head  of  the  lower  valley.  Here  all  sick  from 
the  valley  were  received.  Serious  cases  were  retained  for  treatment,  and 
those  fit  to  travel  (if  accommodation  was  not  available)  sent  on  to  Middelburg. 
At  Barberton  there  was  a  large  garrison,  and  a  large  hospital  was  needed 
during  the  unhealthy  season. 

Although  very  few  sick  were  retained  at  Komati  Poort  (as  owing  to  the 
extreme  unhealthiness  of  the  climate  it  was  deemed  advisable  to  send  all  fever 
patients  as  soon  as  possible  out  of  the  valley  or  to  Delagoa  Bay),  a  large 
number  of  beds  had  to  be  kept  available  both  for  local  sick  and  for  transfers 
being  sent  from  other  stations  to  Delagoa  Bay. 

During  the  unhealthy  season  a  hospital  ship  was  stationed  in  Delagoa 
Bay  to  which  sick  from  Komati  Poort  and  other  stations  in  the  lower  valley 
were  transferred.  At  Wonderfontein  50  beds  are  shown.  This  was  not  a 
hospital,  but  for  the  temporary  accom.modation  of  sick  and  wounded  sent  in 
from  columns  until  they  coald  be  removed  to  Middelburg  ;  20  beds  were 
provided  at  Brogspruit  for  the  same  reason,  these  being  two  points  from 
which  many  columns  drew  supplies  and  to  which  they  sent  sick. 

Besides  these  a  section  of  No.  12  Field  Hospital  was  held  in  readiness  to 
proceed  out  and  form  a  receiving  depot  for  sick  from  columns  in  the  field.  It 
was  employed  thus  for  a  considerable  time  at  Carolina,  35  miles  south  of 
Wonderfontein,  where  it  was  most  useful,  and  at  other  places. 

Transport. — For  the  transport  of  sick  and  wounded,  hospital  trains, 
such  as  the  "  Princess  Christian"  (which  was  principally  employed  on  this 
line),  afford  every  possible  convenience  and  comfort,  and  the  employment 
of  such  trains  is  an  absolute  necessity.  In  the  evacuation  of  sick  and 
wounded  from  the  neighbourhood  of  a  battlefield,  or  in  the  evacuation 
of  advanced  hospitals,  serious  cases  can  be  taken,  and  rapidly  conveyed 
to  the  base  with  greater  safety  than  they  can  be  carried  short  distances 
in  ambulance  wagons.  In  view  of  keeping  the  advanced  hospitals  as 
clear  as  possible  these  trains  are  of  the  greatest  value,  but  for  the 
constant  conveyance  of  small  parties  and  almost  daily  from  posts,  these  are 
too  big  and  expensive,  and  I  think  some  such  method  as  employed  on  the 


189 


eastern  and  northern  lines  in  the  Transvaal  essential.*  On  these  lines  the 
evacuation  of  sick  went  on  quietly  and  regularly,  except  when  railway  com- 
munication was  interrupted  by  acts  of  the  enemy.  The  ambulance  train  was 
free  to  evacuate  the  large  hospitals  to  others  further  down  country,  and  a 
reserve  was  held  ready  to  despatch  to  any  point  where  it  was  likely  that  the 
influx  of  sick  would  be  greater  than  the  local  arrangements  could  cope  with. 

Stationary  Hospitals  and  Detention  Posts  on  the  Eastern  Line  of 
Communications,  Transvaal. 

.  a,  !•  Accommodation 
Name  of  btation. 

Eerste  Fabrieken        ...        ...        ...  ... 

Pienaars  Poort  and  Van-der-Merwe  ... 
Bronkhorst  Spruit 
Wilge  Piver 

Balmoral  (a  large  garrison) 

Brug  Spruit  (a  point  where  columns  frequently  halted) 
Oliphant's  River 

Middelburg  (17  Stationary  Hospital)... 
Pan       ...        ...        ...  ...   

Wonderfontein  (a  point  to  which  sick  were  frequently 

sent  from  columns) 
Belfast  and  Dalmanutha  (a  large  garrison)  ... 
Machadodorp  (21  Stationary  Hospital) 
Waterval  Boven 

Waterval  Onder  (20  Stationary  Hospital)  ... 
Nooitgedacht  ... 

Godwan  (sick  transferred  here  from  Kaapsche  Hoop) 
Elandshoek  (malarious  and  unhealthy  station) 
Alkmaar  ,,  ,, 

Nelspruit  ,  ... 

Krokodil  Poort     ,,  ,,  ,,  ... 

Kaapmuiden        ,,  ,,  ,, 

Koomati  Poort  (Station  Hospital) 
Barberton  and  Avoca  (36  Stationary  Hospital) 
Helvetia 

Schwarts  Koppies 

Witklip  ...    _  _   

Lydenburg  (37  Stationary  Hospital)  ... 

Northern  Line. 

Pietersburg  (22  Stationary  Hospital)...        ...        ...  100 

Warm  Baths  (23  Stationary  Hospital)         ...        ...  75 


for 

Sick. 

10  beds. 

16 

6 

5  J 

6 

55 

14 

20 

?  J 

6 

5  3 

400 

4 

50 

12 

3  ) 

125 

55 

6 

53 

120 
4 

3  3 

12 

5  3 
3  3 

12 

3  3 

12 

33 

14 

!  5 

12 

20 

33 

3  1 

GO 

5  3 

200 

35 

4 

8  5 

4 

35 

6 

3  3 

125 

55 

(ii)  Report  by  Lieut. -Colonel  B.  M.  Skinner,  R  A.M.C.,  P.M.O.,  6th  Division 
and  Line  of  Communications,  Bloemfontein. 

Bloemfontein  became  an  advanced  base  for  an  extensive  tract  of  country, 
increasing  in  area  as  the  field  force  advanced  northwards,  until  Ki^oonstadt 
was  in  a  position  to  maintain  its  own  line  of  communication  hospitals.  Even 
then  the  area  it  served  was  large,  consisting  of  the  whole  centre  of  the  Orange 
River  Colony,  the  main  lines  of  evacuation  in  which  were  from  Ventersburg 
Road  to  Bloemfontein,  from  Winburg  and  the  vicinity,  from  the  Ladybrand- 
Thabanchu  line,  as  well  as  from  columns  operating  to  the  west.  The  forces 
operating  in  the  early  days  of  the  invasion  of  the  north-east  of  the  Free  State 
passed  their  sick  back  to  Winburg.  Ijater  those  in  the  northern  part  of  this 
position  evacuated  through  Heilbron  to  the  railway  north  of  Kroonstadt. 
Meanwhile  Lindley,  Bethlehem,  and  Heilbron  formed  advanced  hospital 
centres  of  a  temporary  character.  Finally  Harrismith  became  the  advanced 
base  for  the  locality,  and  sick  and  wounded  only  found  their  way  to  the  main 
line  when  columns  were  working  towards  it.  But  Bloemfontein,  certainly  till 
the  end  of  1900,  was  the  main  goal  of  the  sick  from  all  the  country  north  of 


Details  are  given  later,  p.  201. 
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it,  for  whenever  the  large  hospitals  at  Kroonstadt  and  beyond  became  loaded 
Bloemfontein  became  the  receptacle  for  the  overplus. 

For  some  months  after  the,  advance  from  Bloemfontein,  small  columns 
were  despatched  in  various  directions  from  Bloemfontein  itself,  marching  about 
for  varying  lengths  of  time.  To  provide  medical  units  for  these  columns 
Medical  Officers  had  frequently  to  be  withdrawn  from  general  hospitals,  or 
from  units  of  the  garrison.  Tents,  ambulances,  "  comforts,"  medical  and 
surgical  equipment  were  requisitioned  from  the  depots  for  these  units  ; 
personnel  was  borrowed  from  the  general  hospitals,  and  supplemented  by 
soldiers  belonging  to  the  column.  The  detail  for  a  column  of  500  men  would 
be  (besides  the  Medical  Officer  who  would  be  found  with  one  at  least  of  the 
units,  and  also  in  addition  to  the  medical  equipment  of  the  units) — ■ 

1  Medical  Officer. 

1  corporal  and  2  men  Royal  Army  Medical  Corps. 
4  regimental  orderlies. 

2  hospital  bell  tents. 
2  ambulance  wagons. 

2  field  panniers,  medical  and  surgical. 

1  field  fracture  box. 

2  boxes  of  medical  comforts. 
2  or  3  surgical  haversacks. 

1  water  cart. 

If  the  column  were  not  operating  from  a  position  containing  a  hospital, 
in  addition  to  the  above  it  would  be  necessary  to  send  out  a  small  unit, 
constituted  similarly  to  that  shown  above,  to  form  a  rest  depot  between  the 
force  and  the  nearest  hospital. 

It  will  be  gathered  that  this  method  of  equipping  columns  involved 
frequent  changes  in  the  personnel  of  general  hospitals,  especially  in  the 
matter  of  Medical  Officers.  The  experience  gained  in  equipping  numerous 
columns  in  the  manner  above  noted  points  to  the  desirability  of  the  possession 
by  the  Principal  Medical  Officer,  Line  of  Communications,  of  numerous  small 
units  on  the  lines  of  the  one  sketched  above.  Each  of  these  small  units 
should  be  complete  in  itself  for  taking  the  field  at  a  moment's  notice  (the 
notice  given  is  frequently  only  a  few  hours)  fully  equipped  for  the  duties  of 
a  miniature  field  hospital  and  bearer  company  combined,  if  required  for  a 
column,  or  if  required  for  a  station  or  rest  depot  equipped  in  addition  with 
beds. 

If  in  possession  of  medical  units  of  such  a  class,  the  Principal  Medical 
Officer,  Line  of  Communications,  would  only  have  to  draw  transport  when  it 
became  necessary  to  furnish  a  column  with  medical  aid.  The  line  of  com- 
munications from  Bloemfontein  to  Wolvehoek  would  then  have  had  one  of 
these  sub-sections  at  each  station ;  one  at  Win  burg,  which  could  have 
been  increased  when  required,  for  use  under  the  Superintending  Medical 
Officer  there,  to  assist  columns  in  dischargmg  their  sick.  Every  small  station 
like  those  to  be  named  below  would  be  provided  with  a  sub-section,  while  the 
Principal  Medical  Officer  would  retain  constantly  at  least  two  at  his  head- 
quarters for  use  for  columns  and  temporary  posts. 

This,  though  not  provided  for  by  regulation,  was  the  system  adopted 
by  the  Principal  Medical  Officer,  Line  of  Communications,  Bloemfontein. 
The  provision  of  a  regulation  unit  to  meet  this  necessity,  which  must  arise  in 
every  war,  will  save  extemporisation,  and  will  provide  uni'«s  thoroughly 
acquainted  with  the  r61e  they  will  have  to  carry  out.  It  will  save  dislocation 
of  personnel  of  general  hospitals,  correspondence  and  loss  of  time  in  collecting 
a  scratch  unit,  and  the  necessity  for  instruction  which  occurred  when  each 
fresh  unit  was  formed. 

[Note. — This  method  of  extemporising  small  medical  units  only  obtained 
over  a  limited  area  for  a  time,  as  has  been  stated  already.  When  the  collapse 
of  the  enemy  as  a  concrete  force  took  place,  and  our  divisions  were  replaced  by 
comparatively  small  columns,  the  field  units  were  re-organised  to  meet  the 
new  necessities.  But  during  the  period  covered  by  Lieut.- Colonel  Skinner's 
report,  these  columns  of  which  he  speaks  were  in  addition  to  the  organised 
force  in  the  field. 
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After  detailing  the  position  of  the  larger  hospitals  [in  the  line  of 
communication  in  the  Orange  River  Colony  Lieut.-Colonel  Skinner  continues.] 

On  the  portion  of  the  Cape  railway  between  Bloemfon^ein  anH  the  Vaal 
River  there  was  then  one  advanced  base  and  numerous  posts.  This  system 
included  Winburg,  situated  at  the  head  of  a  small  branch  line  running  east 
from  Smaldeel.  Winburg  farmed  an  important  strategic  position  intermediate 
in  size  between  an  advanced  base  and  a  post.  The  garrisons  of  all  these 
places  varied  from  time  to  time  and,  in  the  enumeration  given  below,  the 
strengths  stated  are  those  Avhich  represent  about  the  average  kept  up  at  the 
posts  named. 

The  medical  personnel  of  these  posts  or  stations  was  collected  piecemeal. 
In  some  cases  a  few  men  were  detached  from  a  regular  medical  unit ;  in  the 
majority  the  Medical  Officer  was  a  civil  surgeon.  He  had  to  obtain  untrained 
regimental  N.C.  Officers  and  men  to  carry  out  the  nursing  as  well  as  the 
fatigues  of  the  hospital.  The  whole  of  the  arrangements  were  improvised 
owing  to  the  regularly  organised  medical  units  being  required  elsewhere. 

The  distance  by  rail  from  Bloemfontein  to  Kroonstadt  is  127  miles,  and 
from  Kroonstadt  to  Wolvehoek  66  miles.  The  stations  north  of  Kroonstadt 
evacuated  into  the  general  hospital  there,  as  also  did  those  immediately  to 
the  south.  The  latter,  however,  sometimes  passed  their  sick  to  Bloemfontein 
if  trains  travelling  in  that  direction  were  able  to  take  them. 

The  medical  and  surgical  equipment  for  small  posts  was  somewhat  similar 
to  that  noted  above  for  a  column  of  300  men,  extra  appliances  being  supplied 
where  necessary  for  treatment  of  sick. 
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Ladybrand-Thabanchii  Line. 

At  first  Ladybrand  was  on  the  line  of  trek  of  the  8th  Division,  and 
the  dispositions  for  the  disposal  of  sick  were  made  by  thai;  division. 

In  August  the  town  was  besieged  by  the  Boers,  and  on  its  relief  on 
September  5th  the  sick  were  evacuated  to  Thabanchu,  Ladybrand  being 
taken  into  the  Bloemfontein  lines  of  communication.  It  contained  a  small 
hospital  in  the  care  of  a  civil  surgeon  resident  in  the  town. 

Thabanchu  and  the  neighbourhood  was  occasionally  the  scene  of  fighting. 
At  Thabanchu  a  small  temporary  hospital  was  maintained.  This,  in  Sep- 
tember, was  enlarged  to  meet  the  requirements  of  additional  forces  operating 
in  the  neighbourhood,  a  field  hospital  being  also  sent  there  temporarily.  The 
Bedford  Regiment  and  some  mounted  infantry  formed  the  ordinary  garrison  ; 
sick  were  sent  on  to  Bloemfontein  for  treatment  as  much  as  possible. 

At  Sannah's  Post  was  a  garrison  of  a  battalion  of  infantry  and  some 
mounted  infantry.  A  small  temporary  tent  hospital  was  constantly  main- 
tained for  the  inmiediate  treatment  of  sick.  Dependent  on  Sannah's  Post 
for  treatment  of  its  sick  was  a  small  outlying  post  of  Yeomanry,  occasionally 
maintained  at  Krantz  Kraal  (strength  90  to  100). 

At  Boesman's  Kop,  when  required,  a  small  rest  post  was  maintained 

Along  this  chain  of  posts  an  ambulance  train  worked,  transporting  sick 
to  Bloemfontein  for  treatment  in  the  general  hospitals  there. 


Strength  of 
G-arrison. 

Medical 
Officers. 

Boesman's  Kop 

1  Civil 
Surgeon. 

Sannah's  Post,. 

G-loucester 
Eegiment. 

Captain 
E.A.M.O. 

Thabanchu    . . 

Bedford 
Regiment 
and  M.I. 

S.  Captain 

Ladjbrand 

GOO  Black 
Watch. 

Lieut. 
E.A.M.C. 

and 
1  Civil 
Surgeon. 

E.A.M.C. 

Eank  and 
File. 


1  N.C.O., 

2  pi'ivates. 


1  iST.C.O., 

2  privates. 


Eegircental 
Orderlies. 


12 
3 


Nurses. 


A  temporary  post  occasionally 
established  for  passing  down 
sick.    Hospital  accommodation; 

2  bell  tents  with  4  stretchers  for 
beds  (besides  stretchers  in  the 
ambulance),  medical  and  surgical 
pannier,  2  panniers  medical  com^ 
forts,  2  ambulances,  4  extra 
stretchers,  1  water  cart. 

Bell  tents  for  hospital.     Water  . 

cart,  3  ambulances,  field  panniers, 

medical  comforts,  &c. 
25  beds  in  house  and  bell  tents, 

3  ambulances.  A  field  hospital 
was  added  in  time  of  additional 
pressure  caused  by  active 
operations. 

This  post  remained  under  the 
8th  Division  imtil  after  Sep. 
tember  6th,  1900.  It  subse- 
quently passed  into  the  L.  of  C. 
under  consideration. 


(b)  Equijoment  for  Posts  on  the  Line  of  Communication. 

The  Ordnance  Department  should  hold  reserve  hospital  equipment  of  all 
descriptions.    The  following  are  very  necessary  : — 

Ambulance  ivagons. — One  per  100  beds,  over  all,  though  certain  hospitals 
may  not  need  them. 

Stretchers. — A  large  reserve  should  be  held  in  ordnance  charge  for  issue 
on  demand.  These  are  required  for  convoy  work,  and  in  the  absence  of 
bedsteads  are  extremely  useful  in  extemporised  hospitals. 

Palliasse  cases  and  pillows  (empty). — For  convalescent  camps,  extent^ 
porised  hospitals,  and  locally  made-up  trains.  Surgeon-General  McNamara 
suggests  that  these  (with  stretchers)  should  be  drawn  by  the  Senior  Medical 
Officer  of  the  station  on  the  line  nearest  the  scene  of  action,  and  sent  forward 
to  the  fighting  line  to  aid  in  the  evacuation  of  the  casualties,  should  it  be 
necessary  to  employ  ordinary  instead  of  ambulance  wagons  for  the  conveyance 
of  the  sick. 

Tents. — lleserve  tentage  must  be  held  in  ordnance  charge,  both  the 
hospital  pattern  (preferably  of  the  type  of  the  E.P.I. P.)  tents,  double  and 
single  circular,  or  better,  of  the  Indian  service  pattern. 

A  large  number  will  usually  be  required  for  addition  to  existing  hospitals, 

(3959)  2  B  2 
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for  small  detention  hospitals  along  the  line,  and  for  convalescent  camps.  The 
Army  Service  Corps  should  hold  in  reserve  a  large  stock  of  disinfectants,  as 
the  demand  is  always  large  {see  also  p.  391). 

(c)  Rest  Hospitals  and  Raihvay  Stations. 

V/hen  the  line  of  communication  is  by  road,  sick  convoy  duties  should  be 
carried  out  by  a  section  of  a  bearer  company  or  its  equivalent,  as  was  done 
between  Ermelo  and  Standerton,  and  between  Carolina  and  Wonderfontein. 
Rest  hospitals  will  be  required  at  convenient  distances,  with  tentage  and 
some  equipment,  beds,  cooking  apparatus  and  supplies,  to  supplement  that  of 
the  convoy  party.    These  would  be  detached  line  of  communication  hospitals. 

By  rail,  the  hospital  trains  proper  are  self-contained.  Locally  made-up 
trains  were  often  provided  with  a  kitchen  car,  but  in  the  case  of  ordinary 
trains  conveying  convalescents,  arrangements  had  to  be  made  to  feed  them  at 
stations  in  the  line.  No  elaborate  arrangements  are  necessary  ;  the  important 
point  is  that  the  Officer  in  charge  of  the  party  should  give  early  intimation  of 
the  numbers  to  be  arranged  for,  and  an  idea  of  the  time  of  his  arrival. 

It  is  most  important  that  arrangements  should  be  made  in  the  larger 
railway  stations  for  the  supervision  of  parties  of  troops  passing  through  it, 
and  for  immediate  attention  to  any  sick.  It  is  the  smaller  parties  of  men 
without  an  Officer  that  require  particular  attention.  Small  parties  of  sick, 
too,  are  constantly  arriving  from  the  smaller  posts  on  the  line,  possibly  without 
ever  having  been  seen  by  any  Medical  Officer,  and  in  the  confusion  which 
exists  it  is  very  probable  that  they  may  escape  notice  unless  there  be  a  staff  on 
the  platform,  whose  duty  it  is  to  look  for  them. 

In  Bloemfontein  a  Medical  Officer  and  a  small  staff  were  constantly  on 
duty  in  the  station,  while  in  Pretoria  a  small  rest  hospital  was  established 
close  to  the  railway  station,  and  its  staff  met  every  train  that  arrived.  In 
this  way  it  was  ensured  that  no  man  requiring  attention  failed  to  receive  it. 

Much  assistance  was  given  by  residents  at  different  stations  on  the  Cape 
Railway,  especially  at  Wellington  and  Worcester.     At  these  stations  a 
committee  of  ladies  met  every  train  conveying  sick,  and  supplied  delicacies 
'  for  their  use. 

Mr.  and  Mrs.  Osborne  Howe  also  gave  very  great  help  to  the  army 
generally  by  establishing  small  "  coffee  shops  "  at  various  railway  stations, 
where  small  parties  of  men  (not  parties  of  sick)  travelling  on  the  line  were 
given  refreshment,  where  otherwise  they  would  have  had  to  go  hungry. 

III. — Medical  Arrangements  on  IjINes  of  Communication  Generally. 

(1)  Scheme. 

The  hospitals  on  the  lines  of  conununication  should  include 

(1)  Stationary  and  general  hospitals  on  the  permanent  establishment 

of  the  army  corps  at  7  per  cent,  of  strength. 

(2)  Additional  stationary  and  general  hospitals  for  the  army  corps  at 

3  per  cent,  of  strength,  or  more. 

(3)  Stationary  and  general  hospitals  for  10  per  cent,  of  troops  at  the 

base  and  lines  of  communication  troops. 

The  sequence  of  the  development  of  the  medical  arrangements  should  be 
as  follows  :— 

A.  Base — 

(i)  General  hospitals  as  required — one  near  and  in  communication  by 
rail  with  docks  ;  others  on  the  railway  line. 

(ii)  Base  depot  medical  stores. 

(iii)  Base  company,  Royal  Army  Medical  Corps, 

(iv)  Convalescent  camp. 

(v)  Special  accommodation  for  nursing  Sisters  arriving,  quite  distinct 

from  the  hospitals. 

(vi)  Statistical  office, 
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B.  Lines  of  Communication  proper—  . 

(1)  Hospital  trains. 

(2)  Advanced  base. 

(i)  General  hospitals — as  required. 

(ii)  Advanced  depot,  medical  stores. 

(iii)  Convalescent  camp. 

(3)  Junctions — Rail  and  rail,  or  road  and  rail,  stationary  or  general 

hospitals,  according  to  their  importance  ;  convalescent  canips  and 
subsidiary  medical  store  depots  according  to  distance  from  the 
advanced  base,  and  between  these  junctions. 

(4)  Intermediate  stations — Stationary  hospitals  or  detachment  hospitals 

from  the  larger  units  where  needed  ;  at  still  smaller  stations, 
detention  hospitals  in  rail  communication  with  adjacent  larger 
hospitals. 

(5)  Stationary  hospitals  in  touch  with  the  field  force. 

A.  Base. 

As  regards  (l)  and  (2)  it  need  only  be  remarked  that  the  base  depot 
medical  stores  should  mobilise  with  the  army  corps,  and  embark  on  one  of 
the  first  ships,  in  such  a  manner  as  to  disembark  without  any  delay.  A  base 
company,  Boyal  Army  Medical  Corps,  is  essential  from  the  first  to  systematise 
and  facilitate  the  purely  regimental  work  of  the  corps.  A  convalescent  camp 
diminishes  the  pressure  on  the  hospitals,  and  is  better  for  the  men,  who  have 
greater  freedom  than  in  hospital. 

A  statistical  office  at  the  base  should  be  established  for  the  compilation 
of  all  returns  and  records  from  materials  furnished  from  hospitals.  This 
would  relieve  the  hospital  staff  of  much  necessary,  but  laborious,  work  whiuh 
interferes  considerably  with  the  attention  that  they  can  give  to  other 
matters. 

Special  arrangements  must  be  made  at  the  base  for  the  reception  and 
accommodation  of  the  nursing  Sisters  who  arrive  for  the  advanced  hospitals. 
These  ladies  cannot  go  up  the  line  until  accommodation  and  servants  are 
ready  for  them,  and  it  is  unfair  to  expect  the  arrangements  at  the  base 
hospitals  to  be  strained  by  additional  demands  on  their  resources  when  their 
legitimate  work  takes  up  all  their  time.  An  assistant  Matron  should  be  put 
in  charge  of  this  base  depot  for  Sisters. 

B.  Lines  of  Communication  proper. 

(a)  Hospitals,  j)osition  of. — Developments  on  the  lines  of  communication 
naturally  follow  the  progress  of  the  advancing  army.  Surgeon-General  W.  H. 
McNamara  says  on  this  point :  "  As  the  troops  advance  by  rail  communi- 
cation hospitals  should  be  advanced,  remembering  that  wherever  there  is  a 
concentration  of  troops,  1  per  cent,  to  2  per  cent,  of  beds  will  be  required  at 
once.  When  stations  are  formed  at  moi-e  important  junctions,  &c.,  one  or 
more  communication  hospitals  should  be  estnblished  which  should  detach 
small  hospitals  to  serve  any  minor  stations  on  the  line  in  the  vicinity."  In 
addition  to  these  established  at  definite  points,  he  recommends  that  the 
remainder  should  be  kept  on  the  railway  "  as  near  as  possible  to  the  scene  of 
operations,  so  as  to  relieve  the  field  units  of  their  sick  and  wounded  as  soon 
as  possible.  These  should  be  kept  as  empty  as  possible,  especially  when  an 
action  is  expected."  He  suggests  accommodation  for  5  per  cent,  of  the  men 
engaged  (two-fifths  for  seriously  wounded,  three-fifths  slightly  wounded) 
with  means  of  evacuation  of  from  3  to  5  per  cent,  as  a  sufficient  provision. 
Colonel  Dorman  says  on  this  point :  "  These  hospitals  should  not  be  allowed 
to  become  crowded  with  patients  likely  to  require  prolonged  treatment ;  as 
far  as  practicable  they  should  be  kept- clear  for  the  reception  of  any  rush  of 
sick  or  wounded.  As  a  rule,  only  those  unfit  to  move,  or  men  likely  to  be 
able  to  rejoin  their  units  in  a  short  time,  should  be  kept  ;  all  other  patients 
should  be  passed  on  as  soon  as  po.-^sible  towards  the  base.  These  hospitals 
should,  in  the  first  instance,  be  comparatively  lightly  equipped,  so  that  they 
could  be  pushed^  forward  without  any  uniiecessary  delay.  They  should  also 
be  capable  of  being  moved  away  from  the  railway,  when  necessary,  to  form 
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receiving  depots  for  sick  from  columns  in  the  field,  such  as  was  attempted 
to  be  done  at  Carolina  with  imperfect  means.  Had  it  been  possible  to  send 
a  few  such  hospitals  by  ox  transport  after  the  army  in  its  advance  to 
Pa-ardeberg  and  Bloemfontein,  much  suffering  miglit  have  been  avoided. 
After  Paardeberg  the  field  hospitals  could  have  evacuated  the  wounded  into 
these,  where  they  could  have  been  more  comfortably  treated  than  is  possible 
in  a  field  hospital,  which  is  necessarily  almost  destitute  of  comforts,  and  from 
which  early  evacuation  is  imperative." 

In  considering  these  points  the  term  "stationary  hospital"  has  been 
used,  as  it  is  that  sanctioned  by  custom.  But  it  conveys  an  erroneous 
impression  of  the  duties  that  should  be  performed  by  the  advanced  hospitals 
on  the  lines  of  communication.  Similarly  the  term  "  field  hospital  "  suggests 
accommodation  which  cannot  be  provided  in  the  fighting  line.  There  is  no 
doubt  that  the  solution  of  the  problem  of  dealing  in  the  most  satisfactory 
manner  with  the  sick  and  wounded  of  the  field  army,  can  only  be  solved  by 
eliminating  the  field  hospital  as  a  place  for  the  treatment  of  sick  and 
wounded,  and  the  provision  of  more  elaborately  equipped  light  communication 
hospitals  to  move  immediately  in  the  rear  of  the  fighting  line,  into  which  the 
field  units  can  evacuate  their  patients  daily.  It  must  be  recognised  that  the 
field  ambulances  (as  they  should  be  called)  of  an  army  in  the  field  are  not 
intended,  and  should  not  be  used,  for  anything  beyond  the  immediate  succour 
of  patients  admitted  to  them.  Every  case  which  requires  admission  to  the 
field  ambulance  should  be  passed  on  at  once  to  the  hospitals  immediately 
behind  the  fighting  line,  and,  except  after  an  engagement,  the  field  ambu- 
lance shovdd  normally  be  clear  of  sick  and  wounded.  This  relegates  the 
field  ambulance  to  its  proper  place  as  a  dressing  station  of  a  more  elaborate 
type  than  is  at  present  contemplated  by  regulation. 

It  will  probably  be  necessary  to  retain  some  form  of  divisional  hospital  in 
order  that  each  division  may  be  complete  within  itself  But  this  unit  should 
be  more  elaborately  equipped  than  the  field  ambulances,  and  should  be 
provided  with  some  form  of  light  bed,  and  with  pyjama  suits  for  the  patients. 
Further,  it  must  be  recognised  that  when  this  hospital  becomes  full  of  cases 
which  should  not  be  moved,  it  must  be  immobilised,  and  its  place  with  the 
division  taken  by  a  similar  unit  from  a  reserve  on  the  lines  of  communication. 
It  should  not  be  necesssary  for  all  sick  from  the  brigade  field  ambulances  to 
pass  through  this  divisional  hospital  when  it  is  possible  to  send  them  direct 
from  the  field  ambulances  to  the  advanced  lines  of  communication  hospital. 

(6)  Evacuation  of  Hospitals. — This  system  of  immediate  evacuation 
requires  two  conditions  satisfied  to  be  possible  ;  first,  a  sufficient  ambulance 
service  between  the  hospitals  of  the  division  and  the  advanced  lines  of 
communication  hospital  ;  and,  secondly,  that  these  advanced  hospitals  shall 
always  be  in  touch  with  the  field  army.  Once  it  is  recognised  that  this 
system  is  the  only  possible  means  of  dealing  with  the  case,  there  appears  to  be 
no  reason  why  both  conditions  should  not  be  invariably  fulfilled.  But  so  long 
as  the  field  medical  unit  is  spoken  of  as  a  "  hospital,"  and  is  said  to  be 
equipped  for  so  many  "  beds,"  it  is  not  probable  than  any  material  advance 
will  be  made. 

The  route  by  which  a  wounded  man  would  proceed  from  the  field  to 
Netley  would  then  be  : — 

[a)  Field  ambulance  or  divisional  hos])ital, 
{h)  By  sick  convoy  (probably  always  by  road), 

(c)  Advanced  line  of  communication  hospital  in  rear  of  fighting  line. 

[d)  By  sick  convoy  to  (by  road  or  rail)  — 
^e)  Hospital  on  the  line  of  communication. 

/)  By  hospital  train  to — 

g)  Base  hospital. 

h)  By  hospital  ship  or  sick  transport  to — 
{i)  Netley. 

Successful  medical  administration  in  the  field  ensures  two  points  ;  first, 
the  removal  of  all  inefiicieDts  through  wounds  or  disease  from  the  fighting- 
units  at  the  earliest  moment  possible  after  their  inefficiency  has  been 
established,  and,  secondly,  the  return  to  the  ranks  of  every  man  as  soon  as 
he  has  become  fit  to  bear  arms*     The  scheme  outlined  above  provides  for  both 


of  these  conditions.  As  to  the  second  point  ,  the  great  desideratum  is  that  the 
less  serious  cases  shall  be  treated  as  close  to  the  fighting  line  as  possible.  The 
less  severe  the  wound  or  disease,  the  shorter  the  distance  which  the  patient 
should  be  carried  down  the  line  of  communication,  so  that  tiie  base  hospitals 
should  receive  only  cases  of  men  seriously  incapacitated  or  totally  disabled. 
This  involves  a  large  proportion  of  the  fixed  hospital  accommodation  being 
established  up  country,  but  these  advanced  hospitals  act  as  so  many  filters,  so 
that  only  a  comparatively  small  residuum  reaches  the  base,  and  the  number  of 
men  returiied  to  duty  at  an  early  period  is  increased.  It  is  a  commonplace 
that  the  further  a  man  is  removed  from  the  unit  to  which  he  belongs  the 
more  difficult  is  it  for  his  Commanding  Officer  to  get  him  back  to  the  ranks, 
and  this  quite  apart  from  the  time  he  spends  in  hospital. 

The  only  possible  objection  to  the  use  of  advanced  line  of  communication 
hospitals  to  work  immediately  in  rear  of  the  fighting  line  is  in  the  additional 
transport  required.  There  would,  however,  be  a  small  reduction  in  the 
transport  of  the  field  ambulancG  which  might  be  reduced  in  equipment. 
Apart  from  this,  however,  there  is  no  doubt  that  the  authorised  scale  of  the 
medical  establishment  for  an  army  in  the  field  (as  provided  for  the  late  war)  is 
too  meagre,  that  considerable  additions  are  necessary  to  render  the  system 
workable  at  all,  and  that  the  responsibility  for  a  maintenance  of  the  present 
insufficient  provision  should  not  rest  with  the  Army  Medical  Service. 

(c)  Mode  of  Evacuation. — There  are  three  stages:  (1)  between  the 
fighting  line  and  the  field  ambulance ;  (2)  between  the  field  ambulance  and 
the  line  of  communication  hospital ;  and  (3)  between  this  last  and  the  base. 

(1)  It  has  been  shov/n  in  the  general  [account  how  great  the  distances 
may  be  which  have  to  be  traversed  in  modern  warfare  in  the  conveyance  of 
the  wounded  to  the  field  hospital,  as  especially  instanced  at  Magersfontein, 
where  the  difficulties  are  very  distinctly  shown.  It  is  a  physical  impossibility 
for  ambulance  transport  which  has  been  employed  in  this  way  to  continue  the 
evacuation  over  the  next  stage  to  the  line  of  communication  hospitals."'' 
Lieut.-Colonel  Skinner  (who  as  secretary  to  the  Principal  Medical  Officer, 
6th  Division,  saw  the  work  in  the  advance  to  Bloemfontein)  with  regard  to  this 
says : — 

"  The  next  line  of  assistance  to  the  sick  and  wounded  provided  for  in  the 
British  army  is  the  general  hospital,  or  the  stationary  hospital.  Between  this 
and  the  first  line  no  link  is  provided  in  war  establishments,  unless  the  field 
army  is  on  an  open  railway.  No  provision  is  arranged  for  conveying  sick  and 
Wounded  from  the  field  to  the  railway  or  to  the  nearest  hospital.  The 
Principal  Medical  Officer  of  a  division  has  enough  to  do  to  look  after  his  own 
units  ;  he  cannot  be  expected,  even  if  he  has  ample  sick  transport,  to  look 
after  his  lines  of  communication.  War  establishments  allow  10  ambulances 
per  bearer  company ;  this  number  if  actually  present  might  enable  the 
divisional  Principal  Medical  Officer  to  evacuate  his  sick  a  short  distance  after 
small  actions.  But  those  who  have  seen  a  battlefield  extending  over  some 
miles  of  country,  with  wounded  scattered  about  and  requiring  searching  for, 
often  prolonged,  will  not  expect  the  ambulances  to  not  only  take  the  wounded 
from  the  field  to  the  field  hospital,  but  also  to  remove  them  thence  along  a 
line  of  communication.  It  must  be  remembered  that  these  ambulances 
have  marched  to  the  scene  of  action ;  have  travelled  for  hours  over  the 
battlefield,  backwards  and  forwards  between  the  fallen  groups  of  wounded 
and  the  field  hospital  situated  one  to  two  or  more  miles  in  the  rear,  and 
perhaps  have  not  completed  this  task  till  daylight  the  next  day  ;  and  al.-io 
that  they  will  have  to  march  forward  again  with  the  force  the  day  after  the 
fight.  That  these  ambulances  can  convey  the  wounded  to  the  advanced  base, 
and  return  to  overtake  their  field  army  is  out  of  the  question.  Ambulances 
engaged  in  linking  up  the  field  units  with  the  advanced  base  should  not 
belong  to  the  field  force,  as  laid  down  in  paragraph  158  of  Begulations  for 
the  supply  of  an  army  in  the  field,  &c.'  " 

It  has  already  been  shown  how  some  of  the  field  units  were  detained 
behind  their  brigades  during  Lord  Methuen's  advance  owing  to  the  fact  that 
they  had  to  dispose  of  their  sick  on  the  line  of  communication. 


*  A  laotoi'  ambulance  is  the  only  form  of  yehicle  which  could  or  should  be  used  in  this  way. 
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(2)  The  want  of  some  organisation  to  remove  the  sick  and  wounded  is 
illustrated  by  the  difficulties  during  the  investment  at  Paardeberg,  when 
convoys  had  to  be  sent  back  in  empty  supply  wagons.  The  same  thing, 
except  that  the  numbers  were  smaller,  occurred  during  Lord  Roberts's  advance 
to  Kroonstadt.    In  both,  only  improvised  methods  were  possible. 

It  is,  however,  to  be  hoped  that  the  use  of  advanced  lines  of  communi- 
cation hospitals,  pushed  up  close  behind  the  fighting  line,  will  diminish  this 
difficulty  by  shortening  the  distance  to  which  the  wounded  have  to  be 
conveyed. 

Two  things  are  necessary  for  the  conveyance  of  the  sick  and  wounded 
from  the  field  ambulances  and  divisional  hospital  to  the  advanced  hospitals 
on  the  lines  of  communication ;  these  are,  an  ambulance  wagon  train,  and 
personnel  for  convoy  duty,  both  Officers  and  men.  The  field  units,  as  at 
present  constituted,  cannot  spare  the  personnel  required  for  convoy  work. 
The  legitimate  work  of  the  brigade  field  ambulances,  in  picking  up  and 
attending  to  the  sick  and  wounded,  demands  all  the  strength  and  energy  that 
can  fairly  be  expected  from  their  staffs,  and  the  additional  strain  of  convoy 
work  only  leads  to  a  disastrous  breakdown.  Additional  Officers  and  men 
must  be  added  to  the  numbers  at  present  sanctioned  for  a  division  for  these 
convoy  duties. 

As  regards  ambulance  wagons,  as  a  rule  it  will  not  be  possible  to  make 
much  use  of  those  belonging  to  the  field  ambulances  for  convoy  duties,  though 
on  occasions  it  may  be  possible  to  withdraw  some  for  this  work.  Ambulance 
wagons  should  be  available  from  a  reserve  on  the  lines  of  communication,  and 
should  be  pushed  forvt^ard  as  early  as  possible.  But  it  will  probably  always 
occur  that  the  supply  of  ambulance  wagons  cannot  be  made  equal  to  the 
demand,  and  in  such  cases  the  empty  supply  wagons  must  of  necessity  be 
used.  If  the  palliasse  cases  recommended  to  be  held  on  the  lines  of  com- 
munication are  sent  forward  emjDty  to  be  filled  on  the  spot,  these  supply 
wagons  can  be  made  comfortable.  {See  also  some  remarks  on  this  subject 
under  the  section  dealing  with  field  medical  units,  p.  118.) 

The  duties  of  the  Principal  Medical  Officer  of  a  division  as  regards  the 
evacuation  of  his  cases  would  certainly  cease  at  the  advanced  lines  of  com- 
munication hospital ;  behind  this  convoys  would  come  under  the  jurisdiction  of 
the  Principal  Medical  Officer,  Lines  of  Communication,  whose  duty  (or  that  of 
a  Senior  Medical  Officer  at  the  post  nearest  the  fighting  line  as  his  deputy)  it 
would  be  to  see  that  not  only  was  sufficient  accommodation  available  in  the 
advanced  hospitals  to  meet  any  probable  demands,  but  that  the  Principal 
Medical  Officers  of  divisions  operating  from  that  section  of  the  line  were 
supplied  with  such  additional  ambulance  wagons  and  personnel  for  convoy 
duties  as  the  circumstances  at  the  time  might  require. 

(3)  Evacuation  between  advanced  line  of  communication  hospitals  and  the 
base. — It  will  probably  happen  that  the  advanced  hospitals  are  off  the  railway 
line.  During  the  South  African  War  there  were  numerous  instances.  From 
Ermolo  sick  convoys  were  brought  into  Standerton  by  a  bearer  company,  and 
the  hospitals  in  the  eastern  part  of  the  Orange  Hiver  Colony  were  similarly 
situated,  but,  as  a  rule,  the  calls  on  them  v/ere  smaller. 

Evacuation  by  rail  was  carried  out  by  : — 

(1)  Hospital  trains  proper. 

(2)  Improvised  hospital  trains  made  up  of  saloon  carriages  with  a  kitchen 

car  added. 

^3)  Ambulance  wagons  attached  to  ordinary  trains. 

(4)  Ordinary  trains. 

The  hospital  trains  proper  are  described  under  a  separate  section 
(Part  IX,  p.  213). 

As  far  as  possible,  the  more  serious  cases  were  retained  till  they  could 
be  sent  by  the  hospital  trains  proper.  The  improvised  hospital  trains  acted 
very  satisfactorily  for  cases  of  less  severity,  wliile  ordinary  trains  were  normally 
used  only  for  convalescent?.  Ambulance  wagons  attached  to  ordinary  trains 
were  used  for  short  distances  only,  working  from  a  large  centre  (such  as 
Bloemfontein,  Elandsfontein,  and  Pretoria)  '^along  the  line  to  the  adjacent 
poftts.  They  had  the  advantage  of  affording  a  more  regular  method  of 
evacuation  than  could  have  been  arranged  for  by  the  use  of  the  hospital  trains 
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proper,  which  were  primarily  designed  for  carrying  considerable  numbers  over 
long  distances.  These  wagons  were  fitted  with  standards  to  carry  stretchers, 
with  cooking  stoves  (paraffin),  washing  apparatus,  commodes,  and  bed-pans, 
besides  the  usual  medical  comforts  and  the  necessary  drugs  and  other  supplies. 
Surgeon-General  McNamai'a  suggests  that  a  kitchen  and  store  wagon  should 
also  he  prepared  (see  Appendices  XXYIa,  b,  o,  and  d),  and  points  out  that  an 
improvised  train  made  up  of  some  of  these  ambulance  wagons  (for  stretcher 
cases),  kitchen  and  store  wagons,  with  additional  ordinary  carriages  would 
form  a  very  excellent  means  of  transport.  But  in  a  country  such  as  South 
Africa  where  the  distances  are  great,  it  is  not  difficult  to  improvise  a  satisfactory 
train  from  the  ordinary  rolling  stock,  salooon  carriages  and  kitchen  cars, 
provided  the  military  position  allows  these  to  be  obtained. 

Surgeon-General  McNamara  says  :  "  Ordinary  trains  should  have  a  stove 
and  some  hospital  appliances,  such  as  night  stools,  towels,  basins,  tea-cans  (so 
that  men  could  always  be  provided  with  hot  tea  as  may  be  requii'ed),  which 
should  be  taken  back  to  the  hospital  furnishing  them,"  and  further  :  "  If  the 
Medical  Staff  have  not  an  opportunity  of  disinfecting  a  railway  carriage 
used  to  convey  enteric  and  dysentery  cases,  the  carriage  should  be  labelled 
for  disinfection  by  the  railway  authorities.  Acute  dysentery  and  enteric 
should  not  be  evacuated  if  it  can  be  avoided  on  account  of  the  danger  to  the 
|)atients  and  of  infecting  the  line," 

Lieut. -Colonel  Skinner  gives  the  result  of  his  experience  on  the  Bloem- 
fontein  section  : — 

"  The  evacuation  of  sick  is  mainly  carried  out  by  ambulance  trains,  but 
supplemented  by  ordinary  trains.  These  ambulance  trains  usually  complete 
their  load  at  advanced  depots  or  at  rail  head,  and  are  not  then  in  a  condition 
to  take  in  cases  at  the  numerous  small  posts. 

"  The  Principal  Medical  Officer  should  have  at  his  disposal,  for  use  within 
his  section,  at  least  two  railway  carriages  on  bogie  wheels,  fitted  with  lying- 
down  accommodation,  latrines,  lavatory,  for  eight  or  ten  sick,  with  a  small 
compartment  for  one  N.G  Officer  and  one  orderly,  and  a  small  store  for  drugs, 
surgical  dressings  and  appliances,  and  medical  comforts,  and  a  stove  with 
utensils  for  boiling  water.  These  carriages  will  be  constantly  on  the  move, 
attached  to  ordinary  trains,  up  and  down  the  line,  bringing  in  cases  for  treat- 
ment to  the  nearest  stationary  or  general  hospital,  and  carrying  medical 
supplies  to  posts.  Should  the  loading  of  a  carriage  be  likely  to  occasion  delay 
to  the  train  to  which  it  is  attached,  such  carriage  will  be  slijjped,  and  be  taken 
on  by  the  next  train  without  delay  to  the  nearest  hospital,  the  approximate 
hour  of  arrival  being  notified  by  the  Medical  Officer.  Objection  will  be  raised 
that  ordinary  trains  do  not  travel  under  the  Red  Cross  flag,  and  therefore  an 
ambulance  carriage  should  not  be  attached  to  them.  The  reply  is  that  if  it  is 
possible  to  provide  sufficient  ambulance  trains  to  deal  with  a  long  line  of 
detached  posts,  there  wall  be  no  necessity  for  such  carriages  as  those  under 
consideration  ;  but  if  there  are  not  sufficient,  it  is  essential  that  the  deficiency 
be  supplemented  as  above  ;  and  it  is  better  to  run  the  risk  of  being  shot  at 
(a  remote  risk,  as  this  war  demonstrates),  than  that  the  sick  should  remain  in 
a  position  where  they  cannot  be  attended  to  properly,  and  where,  moreover, 
they  are  likely  to  become  foci  for  the  spread  of  disease  and  a  source  of 
certainly  not  encouragement  to  their  healthier  comrades.  Besides,  during  this 
war  ordinary  trains  were  used  for  the  transfer  of  sick,  even  though  they  had 
no  special  hospital  appliances." 

Colonel  J.  C.  Dorman,  with  reference  to  his  experiences  as  Principal 
Medical  Officer,  Eastern  and  Northern  Lines,  writes  : — - 

"Eastern  Line. — A  Dutch  ambulance  coach,  containing  18  beds,  and  a 
nrst-class  carriage  were  kept  at  Komati  Poort,  and,  according  to  requirements, 
one  or  both  left  Komati  Poort  every  Monday  and  Thursday  for  Waterval 
Onder,  picking  up  sick  from  all  intervening  stations.  Two  similar  coaches  left 
Waterval  Onder  for  Middelburg  twice  a  week.  These  coaches  returned  to 
their  stations  the  following  days,  unless  urgently  required  elsewhere.  Of 
cotu'se,  their  running  had  to  depend  on  the  state  of  the  line,  whether 
mterrupted  or  clear.  When  necessary,  patients  were  transferred  by  these 
coaches  from  Middelburg  to  Pretoria,  or  an  ambulance  train  was  sent  out  to 
relieve  pressure, 
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"  For  the  carriage  of  sick  from  the  posts  between  Middelburg  and 
Pretoria  a  wagon  fitted  with  12  stretchers  on  standards  left  Middelburg  twice 
a  week,  and  conveyed  the  sick  to  either  No.  2  or  No.  7  General  Hospital. 

Whenever  necessary,  accommodation  was  reserved  for  sick  in  the 
ordinary  trains,  a  first-class  carri^ge^being  placed  at  ray  disposal  as  required. 
Occasionally,  when  many  sick  were  expected  at  any  point  on  the  line  from 
columns,  the  Waterval  Onder  coaches  were  brought  to  the  place,  so  there  was 
no  delay  in  their  transference  to  hospital. 

"During  the  time  a  hospital  ship  was  in  Delagoa  Bay,  sick  were 
transferred  to  Lorenzo  Marques  in  a  first-class  carriage  specially  reserved  for 
the  purpose  ;  22  patients  lying  down  could  be  carried,  or  a  larger  number 
sitting  up.  From  the  shore  to  the  ship  sick  were,  conveyed  on  a  lighter 
covered  with  an  awning,  and  towed  by  a  launch. 

"  The  '  Princess  Christian '  hospital  train  was  stationed  at  Pretoria  ;  it 
was  chiefly  employed  conveying  sick  and  invalids  to  Natal  for  passage  to 
England,  and  as  required  was  sent  to  bring  in  sick  and  wounded  from  the 
northern  or  eastern  line. 

"  Northern  Line. — On  the  northern  line  from  Pretoria  to  Pietersburg, 
168  miles,  the  arrangements  were  somewhat  similar,  but  as  the  garrison 
holdiug  the  line  was  comparatively  small,  and  sickness  and  fighting  much  less 
than  on  the  eastern  side,  the  arrangements  were  on  a  much  smaller  scale. 
Hospitals  of  100  beds  were  established  at  Warm  Baths  (80  miles  from 
Pretoria)  and  at  Pietersburg,  and  a  few  beds  (four  or  six)  at  some  of  the 
intermediate  stations. 

"  Two  covered  wagons,  each  fitted  with  12  stretchers,  ran  twice  a  week, 
one  from  Pietersburg  to  Warm  Baths,  and  one  from  Warm  Baths  to  Pretoria, 
and  in  these  sick  were  conveyed  to  hospitals  from  the  intermediate  stations. 
Oi\  a  few  occasions  the  hospital  train  was  sent  to  clear  the  line  and  relieve 
pressure,  but  this  seldom  occurred,  as  I  had  an  arrangement  with  the  railway 
that,  if  necessary.  Medical  Ofiicers  could  requisition  the  passenger  carriages  at 
any  time  for  sick. 

"  In  Pretoria,  Nos.  2  and  7  General  Hospitals  were  placed  on  the  line 
and  special  platforms  were  built  at  which  all  passing  trains  carrying  sick 
stopped.  The  sick  and  wounded  were  thus  bxwght  close  to  hospital,  and 
were  easily  conveyed  on  wheeled  stretchers  to  the  marquees.  A  special  siding 
was  built  for  the  hosjaital  trains. 

"  If  it  is  necessary  to  send  sick  to  hospital  by  ordinary  trains,  very 
stringent  orders  should  be  issued  as  tq  the  mode  of  transport,  I  always 
insisted  on  fever  and  dysentery  cases  being  brought  on  stretchers  if  sent  by 
ordinary  trains.  These  were  f)laced  in  wagons  ;  other  sick  were  sent  in 
passenger  carriages,  an  arrangement  having  been  made  Avith  the  railway 
authorities  that  half  the  passengers'  accommodation  might  at  any  time  be 
requisitioned." 

With  regard  to  the  mode  of  evacuation  by  improvised  trains  Surgeon- 
General  McNamara  makes  the  following  remarks  :— 

"  Nominal  rolls  should  be  made  out  {see  Appendix  XXVIe).  The 
Medical  Ofiicer  should  arrange  through  the  staff  for  transport  to  station, 
accommodation  required  on  train,  and  have  water  available  in  the  carriages. 
Corridor  carriages  are  the  best ;  sometimes  comfortable  lying  accommodation 
can  be  arranged  for  in  trucks  by  placing  barrack  palliasses  on  the  floor. 
Arrangements  should  be  made  that  any  water  closets  opening  on  to  the  line 
should  be  locked  at  railway  stations.  A  diet  should  be  arranged  for  (from 
rations)  drawn  for  men  fit  to  eat  rations,  and  supplemented  by  medical 
comforts  or  articles  got  locally  or  on  the  joiniiey  {see  x^ppendix  XXVIf). 
Special  diets  must  be  arranged  for  from  medical  comforts,  local  resources,  and 
any  number  of  rations  considered  necessary  to  supplement  them.  The  men 
on  ordinary  diets  should  be  divided  into  messes  by  carriages,  and  one  or  two 
of  thfcir  number  who  are  fit  for  duty  detailed  as  orderly  men ;  N.C.  Officers  fit 
for  duty  should  be  detailed  to  the  charge  of  two  or  three  carriages.  The 
Boyal  Army  Medical  Corps  N.C.  Officer  would  take  charge  of  the  kits  of  the 
seriously  ill,  and  supervise  generally  the  cooking  and  messing  of  the  serious 
cases.  In  the  absence  of  a  nurse  the  Royal  Army  Medical  Corps  men  cook  for, 
and  nurse  the  serious  cases.    In  all  these  duties  as  many  N.C.  Officers  and 
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men  as  are  fit  for  duty  should  be  told  off'  to  help.  Before  starting  the  men 
should  be  clothed  and  have  blankets  according  to  the  exigencies  of  the  climate, 
and  be  supplied  with  any  necessaries  required  and  hospital  clothing  in  cases 
seriously  ill.  A  N.C.  Officer  preceding  the  men  to  the  train  should  arrange 
the  train,  place  night  stools,  &c.,  in  the  carriages,  and  be  prepared  on  the 
arrival  of  the  invalids  to  point  out  the  accommodation  for  the  different 
classes.  The  Medical  Officer  in  charge  of  the  train  should  telegraph  to  stations 
en  route  his  requirements,  and  also  any  empty  accommodation  he  may  have  ;  the 
Principal  Medical  Officer  informs  him  of  the  hospital  he  is  to  take  his  invalids 
to,  and  he  should  keep  the  hospital  inform.ed  of  any  delay  in  the  train,  &c. 
The  hospital  arranges  to  take  over  at  the  railway  station." 

The  arrangements  for  the  reception  of  the  sick  from  a  hospital  train 
depend  upon  the  local  conditions  at  the  station  at  which  it  is  to  discharge  its 
load.  If  there  be  more  than  one  hospital  established  there,  the  Principal 
Medical  Officer  details  a  party  from  the  hospital  with  wagons  and  stretchers, 
to  receive  the  patients  and  distribute  them  among  the  hospitals  according  to 
the  accommodation  available.    Lieut. -Colonel  Skinner  suggests  that : — 

'•'  At  every  advanced  dejjot  railway  station  should  be  located  a  Medical 
Officer  with  a  sub-section  of  a  line  of  communication  field  or  stationary 
hospital,  with  two  ambulances  to  receive  and  distribute  the  convoyed  sick 
to  general  hospitals.  He  should  be  daily  supplied  by  the  local  Senior  Medical 
Officer  with  a  slip  stating  the  number  of  vacant  beds  at  the  local  hospitals, 
and  in  accordance  with  accommodation  available  he  must  distribute  the  sick 
at  his  discretion.  The  ambulance  transport  at  his  disposal  will  be  sufficient 
to  deal  with  the  sick  brought  by  the  special  railway  carriages,  the  hours  of 
arrival  of  which  are  likely  to  be  erratic.  In  the  event  of  ambulance  trains 
requiring  to  discharge  their  load  at  a  depot,  the  hour  of  their  arrival  will  have 
been  notified,  and  a  collection  of  sufficient  ambulance  transport  made  for  the 
occasion." 

This  was  substantially  the  method  adopted  in  the  larger  stations  such  as 
Bloemfontein  and  Pretoria, 

As  to  the  method  of  entraining  patients  from  a  hospital,  or  of  receiving 
them,  the  following  remarks  by  Lieut. -Colonel  Skinner  (based  on  his 
experience  at  No.  7  General  Hospital,  Pretoria)  describe  one  satisfactory  mode 
of  procedure  : — 

"  The  loading  and  unloading  of  ambulance  trains  should  be  carried  out 
On  a  pre-arranged  system.  The  following  was  found  to  work  well : — When 
unloading  the  Medical  Officer  receiving  the  sick  goes  round  the  cases  in  the 
train  with  the  Officer  in  charge.  He  gives  each  case  a  slip  of  paper  marked 
"  S"  or  "  M,"  according  as  the  case  is  to  be  removed  to  the  surgical  or  medical 
division  of  a  general  hospital.  The  men  able  to  walk  out  of  the  train  are  then 
drawn  up  on  the  ^^latform,  and  placed  on  seats  in  ambulance  wagons.  The 
lying-down  cases  are  then  dealt  with,  stretchers  being  taken  into  the  carriage, 
the  sick  men  placed  on  them  and  carefully  removed,  being  conveyed  to  their 
wards  either  by  orderlies  or  by  means  of  the  bicycle-wheel  arrangement 
found  so  useful  in  South  Africa.  The  cases  are  then  taken  to  the  Medical 
Officer  of  the  division  to  which  they  have  been  consigned,  and  are  put  to  bed 
and  treated  under  his  direction, 

"  In  loading  a  train  this  process  is  reversed,  the  sick  are  collected  from 
divisions  in  the  charge  of  one  Officer  ;  they  are  taken  to  the  platform  and 
handed  over  with  explanatory  remarks  to  the  Medical  Officer  of  the  train. 
The  latter  then  gives  each  man  a  ticket  for  his  berth  to  which  he  is  removed 
under  the  guidance  of  the  personnel  of  the  train,  the  lying-down  cases  being 
first  accommodated. 

"The  quartermaster  or  N.C,  Officer  in  charge  of  the  pack  store  (if  there 
is  no  quartermaster)  hands  over  the  kits  to  the  N.C.  Officer  of  the  baggage  van, 
handing  over  lists  and  taking  receipts.  In  unloading  the  process  is  reversed. 

"  The  Medical  Officers  hand  over  money  and  valuables  of  the  sick,  givino- 
lists  and  taking  receipts. 

"  The  Officer  of  the  hospital  entraining  the  sick  is  responsible  that  every 
patient  he  takes  to  the  train  is  properly  clothed  and  provided  foi',  and  has 
obtained  everything  to  which  he  is  entitled." 

(3959)  2  C  2 
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The  longer  the  Hue  of  commnnication  and  the  more  posts  on  or  near  the 
railway,  the  greater  is  the  difficulty  of  arranging  for  the  removal  of  odd  cases 
of  sickness  or  injury.  The  regular  ambulance  trains  must  be  reserved  for  the 
more  important  duty  of  the  transport  of  large  numbers  of  serious  cases,  the 
smaller  ambulance  coaches  can  never  be  provided  in.  sufficient  numbers  to 
ensure  a  daily  visit  to  each  post  on  the  line.  The  difficulty  both  as  regards 
hospital  trains  and  ambulance  coaches  is  not  only  one  of  their  supply — the 
question  of  their  haulage  is  also  important.  Certainly  throughout  ihe  late 
campaign,  the  demands  on  the  railway  were  such  that  while  the  necessities 
were  always  met,  it  would  not  have  been  possible  to  increase  the  quantity  of 
sick  transport  running  on  the  lines.  The  result  is  that  odd  cases,  which 
require  immediate  transport  to  a  hospital,  have  often  to  be  transferred  by  the 
ordinary  train  service.  This  was  the  case  in  South  Africa,  but  the  necessity 
was  greatest  at  the  times  of  heaviest  pressure  on  the  railway,  that  is 
immediately  after  the  occupation  of  Bloemfontein,  and  during  the  advance  to 
Pretoria.  After  this,  local  ambulance  coaches  were  largely  employed,  and 
special  accommodation  was  engaged  on  the  ordinary  trains. 

This  is  a  question  of  care  and  judgment.  In  many  instances  it  is  far 
better  for  the  patient  to  be  sent  (with  due  j)recautions)  by  an  ordinary  train 
to  the  nearest  hospital,  than  to  be  kept  back  till  special  ambulance  accom- 
modation is  available. 

rV. — Administration  of  Lines  of  Communication. 

{a)  Staff. 

There  is  little  doubt  that  the  staff"  on  the  line  of  communication 
requires  to  be  strengthened. 

The  Principal  Medical  Officer  (on  the  staff  of  the  General  Officer  Com- 
manding, Line  of  Communication)  is  responsible  for  the  whole  of  the 
arrangements  on  his  line,  the  establishment  of  hospitals,  the  provision  of 
personnel  to  strengthen  existing  staffs  or  to  replace  casualties,  the  transport 
of  the  sick  and  wounded,  the  supply  of  medical  and  surgical  stores,  of  Army 
Service  Corps  supplies,  and  of  Ordnance  equipment,  also  for  the  local 
purchase  of  such  things  as  are  needed  if  they  cannot  be  obtained  from,  or 
through  the  regulation  channels.  This  responsibility  carries  with  it  the 
necessity  of  inspection  of  the  line  to  ascertain  from  personal  observation  how 
the  duties  are  being  carried  on,  and  to  estimate  the  additional  requirements. 
Our  experience  in  South  Africa  has  shown  that,  especially  with  a  mixed  staff 
such  as  was  employed  there,  no  inspections  can  be  too  minute  or  too  often 
repeated,  especially  as  regards  sanitation.  But  when  the  line  has  developed 
to  any  length,  when  large  and  important  hospitals  have  been  opened  (often 
massed  in  the  headquarter  station  of  the  line)  it  becomes  impossible  for  the 
Principal  Medical  Officer  to  carry  out  both  sides  of  his  work  equally  well. 
If  he  devotes  his  energies  to  the  hospitals,  with  the  very  important  questions 
of  the  accommodation  and  treatment  of  their  patients,  he  mast  neglect  the 
inspection  of  the  line,  and  vice  versa.  It  must  always  be  remembered  that 
the  tendency  will  be  to  devote  special  attention  to  the  development  and 
elaboration  of  the  hospital  system  if  both  duties  cannot  be  carried  out,  for 
these  come  more  prominently  before  the  public  eye.  Every  man  understands 
when  he  is  comfortably  housed  in  a  good  hospital,  but  our  experience  with 
regard  to  work  on  the  line  (more  especially  sanitary),  has  been  that  such 
improvements  as  it  was  proposed  to  make  have  been  regarded  by  the  army 
generall}"  as  matters  of  less  importance. 

If  the  suggestions  made  above  as  to  the  pushing  out  into  the  field  of 
advanced  line  of  communication  hospitals,  and  the  supply  of  personnel  and 
Wagons  for  convoy  work  behind  the  field  ambulances  are  adopted,  this  fact 
alone  adds  enormously  to  the  duties  required  from  the  line  of  communication 
staff.  The  arrangements  as  to  transport  admit  of  no  delay ;  they  can  only 
be  carried  out  by  an  Officer  on  the  spot  in  touch  with  the  field  army  and  in 
constant  communication  with  the  transport  and  ordnance  departments. 
These  duties  are  too  important  to  allow  of  their  being  thrown  on  to  the 
shoulders  of  an  Officer  in  charge  of  a  line  of  communication  hospital,  who 
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already  has  as  much  responsibility  (if  he  carries  out  all  his  duties)  as  he  can 
undertake. 

As  the  line  develops  no  doubt  a  sub -division  into  sections  will  alv^ays 
take  place. 

In  the  South  African  Campaign,  Surgeon-General  W.  H.  McNamara,  C.B., 
C.M.G. ,  was  Principal  Medical  Officer  of  the  lines  of  communication,  Cape 
Colony,  his  duties  extending  to  the  borders  of  the  Orange  River  Colony  on  all 
sides  until  late  m  the  campaign,  when  the  Principal  Medical  Officer  western 
line  (Colonel  E. 'Townsend,  C.B.,  C.M.G.)  took  over  the  duty  between  Orange 
River  and  Mafeking.  In  the  Orange  Eiver  Colony  the  line  was  divided  into 
sections  ;  the  actual  division  varied  in  detail  from  time  to  time.  But  the 
Principal  Medical  Officer  on  the  staff  of  the  General  Officer  Commanding 
Bloemfontein  was  responsible  for  the  most .  important  section  of  this  line. 
For  some  time  after  the  advance  to  Kroonstarit,  the  General  Officer  Com- 
manding 6th  Division  commanded  in  Bloemfontein  and  on  that  section  of  the 
line  of  communication,  and  the  Principal  Medical  Officer  (at  first  Colonel 
W.  L.  Gubbins  and  later  Lieut. -Colonel  B.  M.  Skinner)  was  responsible  for 
the  medical  arrangements  between  Bloemfontein  and  Wolvehoek  (excluding 
Kroonstadt).  South  of  Bloemfontein  the  Principal  Medical  Officer  at  Spring- 
fontein  was  responsible  for  the  section  as  far  as  Nerval's  Pont. 

In  the  Transvaal,  the  Principal  Medical  Officer  at  Elandsfontein  (Colonel 
J.  D.  Edge,  C.B.)  was  responsible  for  the  line  to  the  Yaal  as  far  as  Viljoen's 
Drift,  for  the  western  line  to  Klerksdorp  and  the  Natal  line  to  Charlestown. 
Till  October,  1900,  Colonel  J.  C.  Dorman,  C.M.G.,  was  Principal  Medical 
Officer  of  the  eastern  line  from  Pretoria  to  Komati  Poort,  while  the  Principal 
Medical  Officer  Pretoria  (Colonel  W.  L.  Gubbins,  M.V.O.)  was  also  responsible 
for  the  northern  line  to  Pietersburg.  When  Colonel  Dorman  succeeded 
Colonel  Gubbins  (on  the  latter  being  invalided  home)  as  Principal  Medical 
Officer  Pretoria,  he  retained  the  eastern  line  under  his  jurisdiction,  in  addition 
to  assuming  Colonel  Gubbins's  duties,  as  the  arrangements  had  there  been 
working  well  for  many  months,  and  less  personal  attention  was  required. 

At  these  large  stations,  Bloemfontein,  Elandsfontein,  and  Pretoria,  not 
only  were  the  duties  in  connection  with  the  railway  line  important,  but  there 
was  a  large  hospital  establishment  (amounting  in  the  case  of  Pretoria  to 
about  2,700  beds),  and  for  the  administration  of  these  large  centres  Principal 
Medical  Officers  were  specially  detailed.  But  Senior  Officers  for  these  posts 
only  became  available  from  among  the  Principal  Medical  Officers  of  divisions 
as  these  were  broken  up.  At  the  smaller  stations  the  Senior  Medical 
Officer  was  responsible  for  the  station  and  for  the  immediate  needs  of  the 
adjacent  small  posts. 

It  appears  to  be  asking  too  much  of  one  man  to  expect  him  to  administer 
a  number  of  large  hospitals  (as  in  Pretoria  and  Bloemfontein)  and  at  the 
same  tim.e  to  look  after  his  section  of  the  lines  of  communication  with  that 
personal  attention  to  detail  which  experience  has  shown  to  be  necessary,  and 
which  is  the  most  essential  just  at  the  time  the  larger  hospitals  are  of  the 
greatest  importance,  and  the  success  of  the  work  in  South  Africa  was  obtained 
at  the  expense  of  great  personal  strain  on  the  Officers  to  whom  these  duties 
were  entrusted.    But  there  is  no  doubt  that  the  Principal  Medical  Officer 
lines  of  communication  must  be  on  the  staff  of  the  General  Officer  Com- 
manding lines  of  communication  (or  of  the  section)  and  in  touch  with  all 
that  is  going  on  on  his  line,  and  there  is  an  obvious  advantage  in  retaining 
the  control  of  the  hospital  accommodation  and  of  the  means  of  evacuation 
in  the  same  hands.    Accommodation  is  required  for  the  cases  coming  in  from 
the  line,  while  evacuation  deals  with  movements  of  patients  both  to  and  from 
the  hospital  centres.    Further,  by  watching  the  admissions  to  the  hospitals 
from  the  posts  on  the  line,  the  Principal  'Medical  Officer  obtains  valuable 
information  as  to  the  danger  points  at  which  special  attention  is  necessary. 
The  local  conditions  at  a  post  vary  so  much  from  time  to  time  with  the 
changes  in  the  garrison,  with  the  arrival  of  columns,  and  other  incidents  of 
the  campaign,  that  no  estimate  of  the  possibilities  of  a  post  as  a  centre  for 
disease  can  compare  with  the  actual  knowledge  of  the  facts.    Of  course,  all 
important  changes  in  the  local  conditions  should  be  reported  to  the  Principal 
Medical  Officer  by  the  Officer  in  charge  of  the  post,  but  is  safer  to  give 
opportunity  for  independent  opinion,  the  more  that  the  Principal  Medical 
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Officer  has  it  in  his  power  to  compare  one  post  with  another,  while  the 
individual  Medical  Officer  has  usually  no  opportunity  of  so  doing. 

It  would  appear  to  be  necessary  to  detail  Officers  to  assist  the  Principal 
Medical  Officer  of  large  centres  covering  important  sections  of  the  line. 
These  Officers  should  be  clear-headed  active  men.  not  too  senior  in  the 
service,  who  would  be  required  to  spend  the  greater  part  of  their  time 
travelling  up  and  down  the  line  of  communication.  One  of  their  first 
qualifications  should  be  a  knowdedge  of  practical  field  -sanitation.  Their  duty 
would  be  to  represent  the  Principal  Medical  Officer  on  the  line ;  to  report  to 
him  at  once  all  matters  requiring  attention  which  they  wei'e  unable  to  remedy 
or  arrange  for. 

But  in  order  to  facilitate  their  work,  which  must  often  deal  with 
questions  of  an  extremely  urgent  nature,  they  should  be  detailed  as  Staff 
Officers  to  the  Principal  Medical  Officer,  and  authorised  to  sign  for  him. 
By  giving  this  power  it  would  be  possible  to  hold  them  personally  responsible 
for  the  arrangements  on  the  section  of  the  line  for  which  they  were  detailed. 

In  the  South  African  War  besides  the  Principal  Medical  Officer,  line  of 
communications,  and  the  first  Principal  Medical  Officer  Bloemfontein,  the 
administrative  staff  which  came  to  be  employed  on  the  lines  of  com- 
munications was  collected  from  the  divisional  staffs  as  the  divisions  were 
broken  up. 

It  is,  of  course,  the  case  that  the  line  of  communications  is  a  matter  of 
growth,  and  that  personnel  for  its  full  length  may  not  be  required  until  Officers 
can  be  spared  from  the  field  army.  But  if  the  medical  arrangements  on  the 
lines  of  communication  are  to  be  pushed  further  into  the  field  as  recommended 
above,  the  lines  of  communication  staff  must  be  streDgthenecl  from  the  very 
outset,  unless  indeed  the  operations  are  conducted  from  a  comparatively  small 
base.  It  would  certainly  seem  advisable  to  have  one  Officer  at  each  point  of 
concentration  or  advance  whose  sole  duty  it  woidd  be  to  supervise  the  local 
a.rrangements  for  the  carriage  and  accommodation  (as  regards  numbers)  of 
sick  and  wounded,  under  the  general  instructions  of  the  Principal  Medical 
Officer  line  of  communications,  to  whom  he  should  act  as  Staff  Officer. 
These  Officers  should  be  included  in  the  detail  of  the  force  to  embark  ;  it 
should  not  be  necessary  to  take  them  from  units  after  the  arrival  of  the  troops 
in  the  country.  The  numbers  necessary  would  vary  with  the  strategical 
conditions  at  the  seat  of  war,  and  could  only  be  determined  for  each  individual 
campaign.  The  maximum  would  be  one  per  division  in  cases  where  these 
would  probably  act  independently. 

In  the  late  war,  during  the  earlier  months  preceding  the  final  advance  to 
Kimberley  and  Bloemfontein,  Surgeon- General  E.  Townsend,  C.B.,  C.M.G., 
was  Principal  Medical  Officer  of  Lord  Metliuen's  force  in  the  first  operations. 
Behind  him,  at  Orange  River,  Colonel  Donovan,  C.B.,  was  employed  as 
Principal  Medical  Officer  for  a  time  pending  the  concentration  of  the  cavalry 
division,  but  apart  from  this,  the  arrangements  were  in  the  hands  of  the 
Senior  Medical  Officers  at  De  Aar  and  Orange  Biver,  under  the  personal 
supervision  of  the  Principal  Medical  Officer  Army  who  inspected  frequently. 
This  arangement  was  not  entirely  satisfactory.  Officers  in  charge  of  hospitals 
in  time  of  active  operations  have  as  much  to  do  as  they  can  manage,  and 
either  the  supervision  of  the  hospital  or  the  outside  arrangements  must 
suffer.  Also  while  the  Principal  Medical  Officer  of  an  army  in  the  field 
is  finally  responsible  for  all  matters  connected  with  it,  it  is  out  of  his  province 
to  deal  with  detail,  in  the  manner  which  was  necessitated  in  this  particular 
instance. 

(h). — Inspection  Duties. 

The  importance  of  the  inspection  of  the  line  varies  very  much  with  the 
staff  employed  on  it.  In  smaller  wars,  where  it  is  possible  for  the  regular 
medical  service  to  meet  all  the  demands,  less  sujjervision  is  required  tlian  in 
larger  operations  where  the  trained  service  is  supplemented  from  other  sources. 
The  experience  of  South  Africa  has  emphasised  the  difference  between  the 
purely  professional  duties  of  the  surgeon  and  physician  in  civil  life  and  those 
of  his  confrere  in  military  service.  On  service  a  Medical  Officer  has  to  consider 
every  detail  which  affects  the  patients  who  come  under  his   care,  food, 
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clothing,  transport,  and  the  like,  all  the  time  bearing  in  mind  the  larger 
necessities  of  the  army  generally,  the  necessity  of  accommodation  at  the  front, 
and  the  return  of  every  man  to  the  ranks  at  the  earliest  possible  moment. 
He  must  recognise  that  his  work  as  a  physician  or  surgeon  is  only  part  of  his 
duties.  On  the  other  hand,  the  additional  staff,  without  military  experience, 
lay  the  greater  stress  on  the  treatment  of  the  individual  as  a  sick  or  wounded 
man,  and  are  apt  to  overlook,  not  only  the  necessities  of  the  army  generally, 
but  the  needs  of  the  patient  outside  the  actual  medical  or  surgical  treatment 
required.  It  most  cases,  however,  these  necessities  have  only  to  be  impressed 
on  the  previously  untrained  staff  to  ensure  their  being  carried  out,  but  the 
point  is  that  supervision  and  instruction  in  these  matters  are  required  before 
these  gentlemen  become  interchangeable  with  the  permanent  staff.  The  same 
thing  obtains  as  regards  sanitation.  Every  officer  of  the  Royal  Army  Medical 
Corps  has  some  training  in  sanitary  duties,  and  takes  them  as  a  i-egular  part 
of  his  work,  while  the  civilian  personnel  have  often  no  knowledge  of  what  is 
required,  nor  do  they  consider  it  part  of  their  work  until  it  is  pointed  ovit  to 
them 

The  i-esult  is  that  for  every  reason,  careful  and  repeated  inspections  are 
obligatory  if  the  work  on  the  line  of  communication  is  to  be  carried  on  at  all 
satisfactorily. 

Surgeon-General  W.  H,  McNamara  says,  with  regard  to  this  : — 

There  should  be  a  very  frequent  inspection  of  the  line,  and  in  case  of  a 
long  line  one  or  two  sectional  Principal  Medical  Officers  will  be  required. 
The  chief  points  to  be  noticed  at  these  inspections  are — 

"  The  general  treatment  of  the  sick,  especially  as  to  dieting.  That  no 
operations  such  as  radical  cure  of  hernia,  severe  operations  for  piles,  varicose 
veins,  &c.,  which  do  not  fit  men  for  the  field  in  a  reasonable  time  are 
performed,  when  beds  may  he  required  for  sick  and  wounded. 

"  The  sanitary  condition  of  the  hospital  and  the  disinfection  of  stools, 
clothing,  &c.  (for  scale  of  disinfectants  suggested,  see  Appendix  XXXVIa, 
II  and  Ilf).  It  should  be  ascertained  that  personnel  of  field  units  are  not 
detained  in  communication  hospitals  instead  of  returning  to  the  front,  that 
no  so-called  convalescents  who  should  be  at  duty  with  their  units  aye 
retained  for  the  purpose  of  doing  odd  jobs  in  hospitals, 

"  Constant  watch  should  be  kept  that  no  men  who  should  be  at  the  front 
or  invalided  to  England  remain  in  hospital,  and  on  the  evacuation  of  invalids, 
the  manner  in  which  it  is  carried  out  and  the  suitability  of  the  cases.  From 
time  to  time,  according  to  the  exigencies  of  the  campaign,  a  definite  order 
should  be  given,  stating  that  if  a  man  will  not  be  fit  for  duty  in  such  and 
such  a  time  he  should  be  invalided.  Whenever  there  is  a  suspicion  that  there 
is  friction  amongst  the  staff  of  a  hospital,  as  when  Officers,  nurses,  men,  &c., 
ask  to  be  removed  to  another  station,  the  hospital  should  be  visited  at  once. 
Some  hospitals  will  require  very  little  inspection,  while  others,  faultily 
managed,  will  require  repeated  inspections. 

"  The  time  of  a  hospital  staff  should  not  be  taken  up  in  attending  to 
non-essentials,  such  as  beautifying  the  hospital,  &c.,  until  necessary  sanitarv 
measures  are  thoroughly  carried  out. 

"All  competition  between  hospitals  which  does  not  have  an  immediate 
bearing  on  the  treatment  and  comfort  of  the  sick,  and  does  not  tend  to  return 
men  to  the  fighting  line  should  be  discouraged.  The  man  who  organises  a 
hospital  complete  in  sanitary  arrangements  and  all  essentials  for  treatment  in 
the  shortest  time  is  incomparably  more  useful  than  the  one  who  elaborates 
and  wastes  time.  All  Medical  Officers  should  know  that  the  Inspection 
Officer  never  loses  sight  of  this  point. 

"Camps  should  be  frequently  inspected  and  their  sanitation  enquired 
into,  especially  if  there  be  any  excessive  sickness. 

"  The  most  arduous,  anxious,  and  difficult  medical  work  is  done  by  Medical 
Officers  on  the  line  of  communication  in  war,  and  they  should  be  able  to  look 
forward  to  having  their  services  recognised.  Medical  service  at  the  front, 
though  at  intervals  hard,  is  not  continuous,  and  in  wise  administration  the 
majority  of  the  best  Medical  Officers  are  kept  on  the  line. 

"  There  should  be  also  a  systematic  way  for  supplying  tobacco,  writing 
paper,  books,  recent   magazines  and  newspapers,  &c.,  in   due  proportion 


208 


according  to  the  size  of  the  hospital  laid  down  in  peace  and  regularly  carried 
out  in  war.  It  is  ridiculous  to  block  the  line  of  communication  with  old 
newspapers  and  other  articles  because  it  strikes  kindly  people  that  they 
would  be  useful.  This  kind  of  thing  frequently  prevents  what  is  really 
wanted  getting  to  the  front. 

"  The  Principal  Medical  Officer,  line  of  communication,  should  get  a 
weekly  telegram  giving  him  information,  &c.,  which  will  enable  him  to  move 
hospitals,  increase  or  decrease  personnel,  instruct  Medical  Officers  as  to 
evacuation,  &c.  From  this  the  Principal  Medical  Officer  of  the  line  can  keep 
a  chart  which  shows  him  week  by  week  the  position  of  each  station  as  regards 
sick,  hospital  accommodation,  personnel,  &c.,  and  can  act  accordingly "  (see 
Appendix  XXXVIII.) 

Colonel  J.  C.  Dorman,  from  his  experience  (especially  on  the  eastern  line), 
makes  the  following  valuable  observations  :— 

"  The  frequent  inspection  of  all  posts  and  hospitals  is  most  important. 
The  Principal  Medical  Officer  should  make  himself  familiar  with  the  local 
requirements,  resources,  peculiarities,  sanitary  condition,  water  supply,  &c.,  of 
each  post  or  station.  This  is  particularly  necessary  where  civil  surgeons 
without  any  previous  military  or  sanitary  experience  are  employed.  In  such 
stations  I  often  found  it  difficult  to  ensure  that  sanitary  recommendations 
were  made  or  carried  out  in  a  satisfactory  manner,  and  it  was  only  by  personal 
investigation  on  the  spot  that  many  matters,  which  might  otherwise  have  been 
obscure,  were  cleared  up.  The  boiling  of  drinking  water  may  be  cited  as  an 
instance  of  this  ;  unless  closely  watched  and  thoroughly  inquired  into  such  a 
procedure  might  be  a  source  of  danger  rather  than  safety.  A  common  arrange- 
ment to  find  was  a  large  tank  which  was  rarely  emptied,  but  a  few  kettlefuls 
of  boiling  water  thrown  in  daily  to  replace  what  was  expended,  or  I  have  seen 
water  carefidly  boiled,  and  then  filtered  or  aerated  by  dropping  through 
doubtful  cloths.  Methods  of  storage  were  often  bad,  and  the  so-called  cleaning 
of  tanks  left  them  in  a  worse  condition  than  before.  In  such  ways  a  report 
that  all  water  was  boiled  was  of  little  value  unless  personally  investigated. 

"  The  management  of  trench  latrines  or  urine  pits  was  often  little  under- 
stood, and  had  to  be  explained,  and  other  points  in  the  sanitation  of  camps 
had  to  be  carefully  enquired  into,  particularly  the  disposal  of  refuse  and 
rubbish,  which,  through  alleged  want  of  transport  or  labour,  was  often  allowed 
to  accumulate  in  the  vicinity. 

"Inspection,  too,  was  required  to  ensure  that  the  advanced  hospitals  were 
properly  evacuated.  To  enable  these  frequent  inspections  being  carried  out,  a 
senior  Officer  should  be  appointed  Sta.ff  Officer  to  the  Principal^Medical  Officer, 
capable  of  carrying  on  all  ordinary  duties  during  his  absence  from  head- 
quarters. 

"I  have  already  noted  some  points  in  the  sanitation,  but  the  greatest 
difficulty  often  occurred  when  a  column  visited  a  station  for  a  day  or  two,  as 
the  ground  was  frequently  left  in  such  a  condition  that  local  means  were 
inadequate  to  cleanse  it. 

"  The  disposal  of  dead  animals,  too,  was  often  a  difficulty,  which  can  only 
be  dealt  with  by  a  special  sanitary  staff  with  sufficient  labour  to  bury  the 
carcases  :  burning  was  not  successful  in  South  Africa. 

Latrines  gave  much  trouble.  When  ground  is  to  be  occupied  for  a  short 
time  only  trench  latrines  must  be  used,  but  when  camps  are  to  be  occupied 
for  a  long  period,  if  possible  bucket  latrines  should  be  provided,  but  the 
management  of  these  requires  the  closest  supervision,  otherwise  the  surface 
becomes  much  fouled  daring  the  removal  of  the  soil.  The  use  of  dry  earth 
should  be  insisted  on.  Soldiers  are  careless,  and  contractors  object  to  this 
addition. 

"  The  filth  trenches  for  the  deposit  of  soil  require  looking  after,  or  they 
too  will  cause  a  nuisance.  Flies  are  difficult  to  contend  with.  Sprinkling 
chloride  of  lime  round  places  where  they  congregate  seemed  to  be  more 
effectual  than  anything  else.  Kitchens  and  all  places  in  which  food  is  kept 
should  be  protected  with  wire  gauze.  In  malarious  regions  mosquito  nets 
should  he  provided  for  garrisons ;  by  their  intelligent  use  with  careful 
sanitation  the  sick  rate  at  Komati  Poort  was  reduced  during  the  first  six 
months  of  1902  to  less  than  half  what  it  was  in  the  corresponding  period 
of  1901." 
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V. — Invaliding. 

The  mode  of  transport  has  been  described  in  the  section  deaUng  with 
hospital  ships  (Part  X,  p.  220).  The  details  as  to  causes  of  invaliding  are 
reserved  for  the  statistical  section. 

(a)  Rate  of  Invaliding. 

Speaking  generally,  invaliding  was  carried  out  throughout  the  army  in 
South  Africa  much  more  freely  than  is  usually  considered  necessary  in 
ordinary  service  abroad.    There  were  several  reasons  for  this. 

When  it  was  expected  that  the  war  would  be  over  quickly,  men  were 
sent  home  when  it  was  not  probable  that  they  would  be  again  fit  for  duty 
within  this  estimated  time.  Later,  there  was  equal  reason  to  believe  that  a 
man  might  be  sent  home  and  return  in  time  to  take  part  in  the  campaign  for 
a  second  time,  and,  as  a  matter  of  history,  many  of  the  men  sent  home  as 
invalids  returned  to  the  country  and  rejoined  their  units  long  before  the 
cessation  of  hostilities.  Further,  an  increased  rate  of  invaliding  diminished 
the  pressure  on  the  hospitals  in  South  Africa,  where  for  a  time,  at  the 
beginning  of  the  war,  the  accommodation  was  somewhat  strained  in  certain 
areas.  One  very  important  factor  in  the  continuance  of  the  high  rate  of 
invaliding  was  the  existence  of  a  satisfactory  system  of  hospital  ships  and 
sick  transports.  These  provided  early  accommodation  for  cases  who  were  fit 
to  travel,  and  it  was  not  necessary,  as  is  the  case  under  ordinary  peace 
conditions,  to  wait  some  considerable  time  for  the  ordinary  sick  transport. 
That  is,  during  the  late  war,  a  sick  man  was  often  sent  home  for  complete 
recovery,  where,  under  peace  conditions,  he  would  have  recovered,  and 
probably  returned  to  duty  before  an  opportunity  of  sending  him  home 
occurred.  It  was  easier  and  more  economical  to  provide  for  these  cases  on  a 
returning  transport  than  to  maintain  accommodation  for  them  in  South 
Africa.  There  is  therefore  no  common  factor  by  which  the  rate  of  invaliding 
during  the  South  African  War  can  be  compared  with  that  obtaining  during 
peace ;  nor  is  it  probable,  owing  to  the  greater  facilities  in  this  case,  that  any 
ti-ue  comparison  can  be  niade  of  our  records  with  those  of  other  campaigns. 

There  were  other  factors  depending  on  the  composition  of  the  force,  and 
the  circumstances  under  which  it  was  sent  out,  which  increased  the  rate  of 
invaliding.  In  addition  to  the  Regular  Army  (including  the  Eeserves)  there 
were  Militia,  Volunteers,  and  Imperial  Yeomanry  from  England,  with  the 
various  corps  of  over-sea  colonials,  and  of  the  South  African  irregular  forces. 

The  physique  of  the  first  Regular  troops  that  came  out  (including  a  large 
proportion  of  the  Reserves)  was  excellent. 

Afterwards  the  quality  deteriorated,  to  reach  its  lowest  in  the  later  drafts 
that  arrived  which  contained  man}^  Jo^Qg  ^nd  immature  lads  of  poor  physique. 
As  regards  the  Militia,  they  were,  generally  speaking,  inferior  to  the  Regulars, 
a  large  proportion  were  18  or  19  years  of  age,  the  minimum  age  being  18,  while 
in  the  Regulars,  Volunteers,  and  Imperial  Yeomanry  the  standard  was  20  years 
of  age.  The  Volunteers  were,  speaking  generally,  of  good  physique,  as  were 
the  first  contingent  of  Imperial  Yeomanry.  The  second  contingent  were  less 
satisfactory,  while  the  third  contained  many  men  and  some  Ofiicers  who  should 
never  have  been  enlisted. 

Among  the  units  of  the  Regular  Army  the  rate  of  invaliding  must  always 
be  less  than  among  an  equal  number  of  men  recently  enlisted.  In  the  former 
a  natural  process  of  elimination  has  been  going  on^  the  weaker  men  have 
dropped  out  during  the  early  period  of  their  service,  and  the  stronger  remain. 
In  the  South  African  War  this  (which  one  may  call  a  normal  elimination)  was 
m  process  during  the  whole  campaign,  and  at  an  accelerated  rate  owing  to  the 
exigencies  of  active  service.  That  is,  the  invaliding  rate  of  an  army  <".omposed 
as  ours  was  ni  South  Africa  is  not  comparable  with  that  obtaining  in  an  army 
composed  solely  of  Regular  troops. 

Apart  from  this,  other  causes  contributed  to  increase  the  number  of 
inefiicients.  As  the  campaign  progressed  the  quality  of  the  recruits 
deteriorated,  partly  due  no  doubt  to  the  increased  call  for  men,  but  there  is 
no  doubt  that  much  of  this  inferiority  of  the  later  arrivals  was  due  to  want 
of  care  in  the  medical  examination  of  men  of  the  Regular  Army  for  active 
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service  and  in  the  enlistment  of  recruits.  At  the  beginning  of  the  war  not 
only  were  the  bulk  of  the  troops  of  better  physique,  but  their  examina.tion 
was  in  the  hands  of  the  Officers  of  the  Royal  Army  Medical  Corps,  who  have 
a  practical  knowledge  of  what  is  required  of  the  soldiers  on  service.  Later, 
when  the  home  stations  were  denuded  of  Officers  of  the  Royal  Army  Medical 
Corps,  these  examinations  fell  into  the  hands  of  gentlemen  who  did  not  possess 
this  special  knowledge.  In  addition  to  this  there  is  no  doubt  that  in  many 
instances  these  examinations  were  not  conducted  with  the  necessary  care. 
Possibly  personation  accounted  for  some  cases,  as  it  is  impossible  to  believe 
that  some  of  the  Officers  and  men  who  v\^ere  sent  out  during  the  later  stages, 
especially  for  the  Imperial  Yeomanry,  could  have  been  passed  as  fit  for  any 
kind  of  service  b}'-  anyone  possessing  a  minimum  of  knowledge,  but  in  other 
cases  there  is  every  reason  to  believe  that  the  examination  was  most 
perfunctory.  In  accordance  with  instructions  received  from  army  head- 
quarters these  cases  were  reported  to  the  Adjutant-General  with  a  view  to 
the  circumstances  of  their  enlistment  being  inquired  into.  The  Militia', 
speaking  generally,  showed  a  larger  proportion  of  men  who  should  not  have 
been  sent  out  than  either  the  Regular  troops  or  the  Volunteers,  but  the 
third  contingent  of  Imperial  Yeomanry  was  the  worst  in  this  respect.  , 

As  regards  the  Colonial  troops,  the  over-sea  Colonials  were  of  good 
physique,  the  earlier  regiments  of  South  African  Colonials  were  good, 
especially  the  Imperial  Light  Horse  and  the  South  African  Light  Horse. 
The  other  corps  raised  at  the  same  time  were,  like  them,  urgently  needed, 
and  the  examination  of  the  recruits  was  less  stringent  than  is  normally  the 
case.  But  in  spite  of  this  these  corps  contributed  few  invalids  from  causes 
existing  prior  to  enlistment. 

As  the  campaign  progressed  the  proportion  of  men  enlisted  in  the  South 
African  irregular  forces  who  were  unfit  for  service  increased  till  it  became  a 
very  serious  question.  Not  only  did  they  block  the  hospitals,  but  they  were 
a  source  of  needless  expense.  Recruiting  for  these  corps  was  very  little 
under  control.  Each  corps  bad  its  own  surgeons  (locally  engaged  by  the 
Officer  Commanding  the  corps),  who  examined  the  recruits  obtained  at  the 
headquarters  of  the  corps,  while  other  recruits  were  sent  up  from  their  base 
dep6ts.  No  other  arrangement  vvas  possible,  Officers  of  the  Royal  Army 
Medical  Corps  could  not  be  spared  from  the  more  important  duties  they  were 
engaged  in,  and  the  recruiting  had  to  be  left  to  the  regimental  authoi"ities. 
One  would  imagine  that  a  Commanding  Officer  would  prefer  to  exclude  men 
physically  inefficient  from  the  ranks  of  his  command,  but  it  does  not  appear 
that  they  sufficiently  impressed  their  Medical  Officers  with  this  view. 

It  is,  of  course,  the  case  that  the  recruit  for  an  irregular  corps,  which 
serves  only  for  a  short  time  and  is  then  disbanded,  need  nut  be  of  the  same 
high  standard  that  is  required  in  the  case  of  a  recruit  for  the  Regular  Army, 
It  is  also  the  case  that  medical  men  practising  in  the  (Jolonies  have  experience 
of  men  going  about,  living  a  rough  and  hard  life  without  apparent  difficulty, 
although  they  are  suftering  from  pronounced  physical  disabilities.  But  these 
are  men  who  are  compelled  to  earn  their  bread  in  spite  of  their  disabilities, 
while  as  enlisted  men  it  takes  them  a  very  short  time  to  discover  that  they 
earn  their  pay  more  easily  in  hospital  than  in  the  saddle. 

It  would  seem  sufficient  that  a  recruit  for  an  irregular  corps  should  have 
a  healthy  heart  and  lungs,  good  ^dsion  and  hearing,  sufficiently  good  teeth, 
and  be  free  from  obvious  physical  defects  such  as  hernia,  varicose  veins,  or 
piles,  and  not  above  45.  Minor  defects  which  would  disqualify  him  for  the 
Regular  Army  might  be  overlooked.  But  these  qualifications  should  be 
regarded  as  a  minimum,  and,  whenever  possible,  the  examination  should  be 
made  by  an  Officer  of  the  Royal  Army  Medical  Corps. 

The  whole  circumstances  connected  with  the  invaliding  of  Officers  and 
men  of  all  branches  of  the  service  for  causes  other  than  injury,  point  to  the 
necessity  of  placing  the  physical  examination  of  recruits  and  of  men  for  active 
service  as  far  as  possible  in  the  hands  of  the  Officers  of  the  Royal  Army 
Medical  Corps,  and  giving  them  sufficient  time  to  carry  out  their  examination 
properly. 
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"  (b)  Method  of  Invaliding.  ■  r^SL'-t&hem ' 

P/^o.  As  a  rule  the  invalids  from  a  district  passed  through  the  general 
hospitals  at  the  principal  station  of  the  district,  though  ojpcasionally  they 
proceeded  di)'ect  from  the  larger  hospitals  on  the  line  outside  this.  The 
Officers  and  men  wei'e  brought  forward  in  the  usual  way  by  the  Officer  in 
charge  of  the  hospital  for  the  approval  of  the  Principal  Medical  Officer  of  the 
district. 

In  the  case  of  Officers  the  usual  Medical  Board  was  held,  for  which  a 
statement  of  case  was  prepared,  and  the  proceedings  of  the  Board  recorded  as 
usual  on  Army  Form  A  45,  which  was  disposed  of  as  usual. 

In  the  case  of  men  from  England,  irrespective  of  the  branch  of  the 
service  to  which  they  belonged,  nominal  rolls  (Army  Form  A  36)  were 
prepared  for  each  convoy  giving  all  the  necessary  particulars.  It  was  found 
to  be  quite  impracticable  to  prepare  the  usual  detailed  medical  history  sheet 
(Army  Form  B  179),  while  much  of  the  information  usually  conveyed  in  the 
transfer  medical  certificate  was  embodied  in  the  nominal  rolls  used.  It  is 
physically  impossible  to  perform  the  clerical  labour  necessary  to  prepare  the 
detailed  medical  history  for  each  invalid,  when  the  numbers  dealt  with  are  so 
large,  except  by  a  complete  neglect  of  the  more  important  work  of  looking 
after  the  sick  in  hospital.  Nor  does  it  seem  necessary  that  this  document 
should  be  prepared.  Invaliding  during  a  campaign  such  as  that  in  South 
Africa,  is  conditioned  so  greatly  by  the  local  circumstances  that  the  transfer 
of  the  man  from  hospital  at  the  seat  of  war  to  hospital  in  England  should  be 
looked  on  not  as  a  break  in  his  hospital  treatment  but  as  one  continuous 
event.  In  this  aspect  much  of  the  detailed  information  in  the  usual  form  is 
not  required.  All  that  is  required  in  the  case  of  a  man  invalided  for  disease 
IS  a  statement  of  its  nature  with  a  warning  against  any  possible  source  of 
danger.  Information  on  both  these  points  can  be  ver}'^  succinctly  conveyed, 
pases  of  gunshot  wound  require  no  more.  It  is  only  in  the  cases  of  injury 
which  might  or  might  not  have  been  caused  on  duty,  that  a  statement  to 
this  effect  is  required  for  the  purpose  of  assessing  his  pension,  provided  he  is 
discharged  on  account  of  the  injury.  All  this  information  could  very  easily 
be  conveyed  in  a  concise  convoy  report,  which  could  be  easily  prepared  and 
duplicated  for  record.  In  any  case  if  the  detailed  medical  history  sheet  is 
required  from  the  seat  of  war  for  the  Chelsea  Commissioners,  this  duty 
should  be  performed  at  the  base  hospitals,  where  a  special  staff  would  be 
required  for  the  purpose.    Hospitals  at  the  front  cannot  undertake  this. 

Information  as  to  special  diet  or  accommodation  must  be  given  in  every 
case,  and  in  whatever  form  the  other  details  are  sent,  it  is  practically  a 
necessity  that  information  on  these  points  should  be  put  in  such  a  form  that 
the  Officer  receiving  the  convoy  can  see  at  once  how  the  men  should  be 
distributed  without  having  to  consult  a  separate  document  for  each  case. 

In  the  case  of  insanes  alone  were  the  usual  documents  prepared.  In 
these  all  details  are  absolutely  necessary. 

^  In  the  case  of  soldiers  of  colonial  corps,  whether  over  sea  or  South 
African,  the  detailed  medical  history  was  prepared,  as  the  invaliding  of  the 
soldier  in  these  cases  closed  his  service  with  the  Imperial  forces. 

Prior  to  the  opening  of  railway  communication  between  the  Transvaal 
and  Natal  (early  in  July,  1900),  all  invalids  from  the  Transvaal,  Orange 
River  Colony,  and  Cape  Colony  were  sent  to  Cape  Town  for  disposal. 
Afterwards  invahds  from  stations  north  of  the  Vaal  were,  with  few  exceptions, 
sent  to  the  general  hospitals  in  Natal  for  disposal.  In  the  case  of  some 
irregular  corps  (colonials)  their  invalids  had  to  be  sent  to  Cape  Town  so  that 
they  might  be  settled  up  with.  It  was  also  frequently  more  convenient  to 
send  lunatics  under  escort  to  Cape  Town,  as  there  was  special  accommodation 
for  their  custody  at  No.  5  General  Hospital  in  the  buildings  of  the  old  station 
hospital. 

Besides  men  transferred  to  Natal  as  invalids  many  cases  were  sent  there 
for  change.  Indeed,  it  was  found  that  a  large  proportion  of  those  men  sent 
to  Natal  as  proposed  invalids,  picked  up  so  rapidly  with  the  change  of  scene 
and  rest  in  hospital,  that  it  was  no  longer  necessary  to  send  them  home  and, 
on  the  other  hand,  many  men  sent  for  change  improved  less  rapidly  than  had 
been  anticipated,  and  were  sent  home.  This  reconsideration  of  the  cases 
(3959)  2  D  2 
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under  new  conditions  was  found  to  be  very  useful.  The  same  process  was 
carried  out  on  the  Cape  side,  especially  at  Wynberg. 

As  regards  the  invaliding  of  Officers  in  the  Transvaal,  Officers  were 
invalided  by  Boards  in  Pretoria  and  Eland sfontein,  under  the  Principal 
Medical  Officer  of  the  district.  The  same  thing  was  done  in  Natal,  v/hile  in 
Cape  Town,  in  many  ways  the  most  difficult  place  to  deal  with,  a  standing 
Medical  Board  was  early  established  for  this  purpose. 

Surgeon-General  W.  H.  McNumara  makes  the  following  weighty 
observations  on  this  point  : — 

"  There  should  be  a  special  Medical  Board  at  the  base,  before  which  all 
Officers  proposed  for  invaliding  to  England  should  be  examined  and  dealt 
with.  This  Board  should  be  put  in  possession  confidentially,  by  Commanding- 
Officers  as  well  as  Medical  Officers,  of  all  facts  likely  to  be  useful,  as  though 
an  Officer  may  appear  physically  well  when  before  this  Board,  he  may,  from 
overwork  or  anxiety,  be  so  sulfering  from  mental  irritation  and  sleeplessness, 
as  to  be  incapable  of  performing  his  duty,  and  cause  him  to  worry  his 
subordinates  into  inefficiency.  Superior  Officers  should  give  every  information 
likely  to  be  helpful  to  the  Medical  Board  in  cases  of  this  kind." 

The  President  of  this  Board  should  be  a  man  of  independent  character, 
and  one  not  likely  to  be  influenced  by  considerations  other  than  those  bearing 
on  the  fitness  for  service,  or  otherwise,  of  the  cases  brought  before  him.  The 
Officers  composing  the  Board  should  all  be  of  a  high  standard  in  professional 
knowledge. 

Apart  from  the  actual  invaliding  of  Officers  the  grant  of  leave  in  the 
country  on  medical  certificate  requires  to  be  carefully  controlled.  When 
an  Officer  proceeds  on  sick  leave  from  one  district  to  another,  it  is  not 
advisable  that  he  should  be  granted  additional  leave  from  the  district  to 
which  he  has  proceeded,  without  reference  to  the  authority  who  granted  his 
leave  originally.  There  is  little  doubt  that  the  establishment  of  convalescent 
homes  for  Officers,  where  they  can  be  kept  under  some  supervision,  prevents 
many  abuses  and  accelerates  their  return  to  duty. 

Comparing  the  different  classes  of  the  Imperial  forces  in  South  Africa 
from  the  point  of  view  of  the  Medical  Officer,  whatever  may  be  their  relative 
value  in  the  field,  there  is  no  doubt  that  the  Regular  Officer  or  man  takes 
illness  or  injury  much  more  as  a  matter  of  course,  and  is  more  anxious  to 
return  to  duty  than  the  individual  of  any  other  class.  Next  to  him  come 
the  Colonials,  especially  those  from  over  sea. 
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PART  IX. 

HOSPITAL  TRAINS 


A. — Preparations  in  South  Africa. 

Previous  to  the  outbreak  of  hostilities,  and  when  war  appeared  imminent, 
Colonel  Supple,  C.B.,  Principal  Medical  Officer,  South  Africa,  initiated  the 
conversion  of  ordinary  trains  into  hospital  trains. 

In  Natal,  No.  1  was  prepared,  and  was  ready  at  the  outbreak  of  the  war. 
A  little  later  No.  lA  was  also  got  ready.  These  trains  were  not  elaborately 
prepared,  and  very  little  expense  was  incurred  in  their  preparation.  Ordinary 
passenger  carriages  were  selected ;  these  were  not  gutted  nor  supplied  with 
new  fittings,  only  very  slight  alterations  were  made.  The  doorways  were 
left  unaltered,  and  there  was  no  througli  communication  from  end  to  end  of 
the  trains.  Special  narrow  stretchers  had  to  be  used  for  conveyance  of  the 
patients  into  and  out  of  the  carriages. 

At  Cape  Town,  Nos.  2  and  3  were  got  ready  under  the  immediate 
superintendence  of  Colonel  Supple.  These  were  well  designed,  and  left  little 
room  for  improvement  ;  they  were  used  as  models  for  those  constructed  at 
later  dates. 

The  following  report  has  been  almost  entirely  prepared  by  Major 
M.  T.  Yarr,  who  was  in  charge  of  No.  5  Hospital  Train  for  a  portion  of  the 
campaign. 

B.— Classification  of  Trains. 

The  hospital  train  service,  as  used  during  the  campaign,  may  be  classified 
as  follows  : — 

1.  Hospital  Trains. 

Specially  fitted,  equipped,  and  staffed  as  such,  for  conv^eyance  of  lying- 
down  cases  ;  corresponding  to  the  Austrian  "  sanitatsziige."  Of  these  there 
were  two  kinds — 

{a)  Converted  ordinary  trains.    The  following  (all,  in  fact,  save  the 
"  Princess  Christian  ")  belong  to  this  category- 
No.  1  Hospital  Train. 
No.  lA 
No.  2 
No.  3 
No.  4 
No.  5 

No.  6,  an  abandoned  Boer  train.  : 
{h)  One  specially  built  ("  Princess  Christian  "). 

2.  Improvised  Hospital  Trains, 

As  a  rule,  first-ckiss  corridor  car  ti'ains,  unaltered,  often  with  a  kitchen 
car,  for  conveyance  of  less  severe  cases  and  convalescents,  corresponding  to 
"  krankenJ^uge."  A  Medical  Officer,  provided  with  medical  comforts  and  a 
small  slock  of  medical  and  surgical  materials,  accompanied  each  convoy  of 
eick,  but  there  was  no  permanent  staff. 

8.  Ambulance  Coaches. 

In  addition,  there  were  a  number  of  specially-fitted  carriages  placed  at 
eonvenient  intervals  on  tlie  railv/ays  {see  also  Appendices  XXVIa  to  XXVIf). 
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These  were  used  to  pick  up  small  parties  of  sick  from  the  various  posts  along 
the  lines,  and  were  attached  to  passing  trains  for  conveyance  to  the  nearest 
hospital.  Many  of  these  had  a  regular  service,  usually  twice  a  week  up  and 
down  their  own  stretch  of  line.  Some  of  these  carriages  were  provided  with 
the  usual  iron  frames  for  support  of  the  service  stretchers.  Others  were 
similar  in  construction  to  the  converted  hospital  train  carriages. 

Sto,ff. — As  a  rule,  one  N.C.  Officer  and  one  orderly  were  attached  for 
duty  to  these  carriages,  and  t  he  Medical  Officers  along  lines  of  communication 
attended  to  the  wants  of  the  sick  as  the  carriages  passed  the  various  posts 
{see  Line  of  Communications  Report  on  this  point  also,  p.  201). 

C. — Hospital  Trains  Proper. 

Construction. — Hospital  Trains  Nos.  2,  3,  and  5  were  constructed  on  the 
same  general  lines.  Nos.  3  and  5  carried  92  lying-down  cases  in  addition  to 
stafi  ;  No.  2,  96. 

The  following  description  of  No.  5  will  serve  for  all  three,  as  the  only 
differences  between  the  trains  consisted  in  the  fact  that  the  ward-cars  in 
No.  5  were  all  converted  passenger  cars  ;  in  the  others,  partly  passenger, 
partly  post  office  cars.  As  passenger  and  post  office  cars  were  much  the  same 
size  and  shape,  and  both  had  to  be  completely  gut  bed  of  all  internal  fittings 
before  conversion,  the  distinction  is  of  slender  importance. 

Like  all  the  ambulance  trains  employed  during  the  waj-,  with  the 
exception  of  the  "  Princess  Christian,"  No.  5  Ambulance  Train  was  improvised 
from  ordinary  railway  rolling  stock.  The  train  was  made  up  of  seven  coaches 
with  through  communication  from  end  to  end,  arranged  in  the  following 
order  : — 

(l)  ^First-class  saloon  car,  for  medical  and  nursing  staff. 
Y2)  Kitchen  car,  with  pharmacy  and  orderlies'  room. 

(3)  Ward  of  24  beds.  .is 

(4)  „ 
(5) 

(6)  Ward  of  20  beds,  four  of  which  were  screened  off  for  Officers. 

(7)  Pack  and  stewards'  store  car,  with  space  for  guard. 

The  train  carried  92  lying-down  patients,  and  a  staff  averaging  22,  All 
these,  with  the  exception  of  the  kitchen  car,  were  converted  Ca.pe  Government 
Railway  "bogey"  coaches  ;  No.  1  being  a  first-class  corridor  saloon  car  but 
little  altered  ;  Nos.  S,  4,  5,  and  6,  third-class  corridor  cars,  which  had  been 
completely  gutted  and  fitted  up  with  two  doubJe-tiered  rows  of  wooden  bunks 
arranged  longitudinally,  with  central  passages  ;  No.  7,  an  ordinary  luggage 
and  guard's  van,  one  end  of  which  was  fitted  with  a  steward's  store-room  and 
meat  safe,  the  other  with  shelves  and  lockers  for  kits.  With  the  exception  of 
No.  7  (20  tons),  the  tonnage  of  each  car  was  24,  making  a  total  of  164  tons,  a 
weight  requiring  a  "  first-class  "  engine  for  most  parts  of  the  South  African 
lines,  and  two  engines  for  certain  long,  steep  gradients,  such  as  the  Hex  River 
and  Lootsberg  passes.  The  tonnage  of  a  train,  in  connection  with  the  hauling 
power  of  the  engine  and  the  gradients  of  the  line,  is  one  of  the  most  important 
factors  to  be  taken  into  consideration  in  the  construction  of  ambulance  trains  ; 
every  increase  in  weight  through  elaborate  iron  or  other  weighty  fittings 
must  mean  a  corresponding  reduction  in  carrying  powder. 

Only  two  cars — the  staff  and  kitchen  car — were  fitted  with  tanksi "  These 
tanks,  six  in  all,  cylindrical,  carrying  some  1,800  gallons,  were  placed  under  the 
cars,  and  were  easily  filled  from  tanks  or  taps  at  the  various  stations  ;  the 
water  was  passed  through  Berkefeld  field  filters  before  use.  All  water 
required  in  the  cars  used  as  wards  had  to  be  carried  from  the  kitchen  car, 
involving  almost  continuous  labour  on  the  part  of  the  already  heavily -worked 
orderlies.  The  provision  of  tanks  to  each  car  would  be  undoubtedly  the  ideal 
arrangement  (as  carried  out  in  the  "Princess  Christian"  train),  but  here 
again  the  ideal  must  be  sacrificed  to  the  practicable  ;  filling  tanks  on  every 
car  is  a  lengthy  process.  It  took  about  two  hours  in  the  case  of  the  "  Princess 
Christian"  train,  and  is  more  often  than  not  impossible  in  a  crowded  station 
in  war  time. 

Each  car,  with  the  exception  of  the  kitchen  and  pack-store  cars  had  a 
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small  lavatory,  fitted  with  a  hand  basiii  aiid  w  c.  of  the  usual  railway  type  at 
either  end.  During  short  stoppages  in  railway  stations  these  were  always 
locked.  When  the  train,  as  frequently  happened,  had  to  remain  some  hours 
in  station  or  hospital  sidings,  buckets  with  dry  earth  were-  placed  underneath 
the  w.C.  pipes,  the  station  and  hospital  authorities  being  responsible  for  their 
disposition  and  removal.  A  supply  of  5  per  cent.  Izal  solution  was  kept  in 
each  lavatory  to  disinfect  the  excreta  as  far  as  practicable.  Bed-pans  and 
urinals  were  provided  for  15  per  cent,  of  the  patients,  and  this  provision  was 
always  found  ample  for  No.  5  ambulance  train,  which  did  not  run  during  the 
early  part  of  the  war,  and  never  carried  such  numbers  of  helpless  sick  and 
wounded  as  some  of  the  other  trains. 

A  visitor  inspecting  the  train  would  enter  the  saloon  car  first,  and  from 
it  walk  through  the  kitchen  and  four  ward  cars  to  the  pack  store,  and  this  is 
the  most  convenient  order  to  adopt  for  a  more  detailed  description  of  the 
construction. 

Saloon  Car. — This  was  a  first-class  saloon  car  of  the  Cape  Government 
Railway,  entered  by  steps  at  either  end,  and  communicating  with  the  kitchen 
car.  It  contained  five  compartments,  the  usual  first-class  compartments  with 
sliding  doors  opening  on  to  the  corridors,  with  a  lavatory  at  each  end ;  two  of 
these  at  one  end,  separated  by  a  right-angled  passage  (fitted  up  with 
cupboards  as  a  tiny  pantry)  from  the  other  three,  were  occupied  by  the 
nursing  Sisters.  Of  the  remaining  three,  two  were  the  rooms  of  the  Medical 
Officers,  the  third,  next  the  pantry,  formed  a  little  dining  room  in  which  four — 
or,  at  a  pinch,  five — persons  could  have  their  meals  with  a  fair  degree  of 
comfort.  The  only  modifications  adopted  in  this  car  were  the  removal  of 
superfluous  seats  in  the  Sisters'  and  Medical  Officers'  compartments,  the 
provision  of  racks  and  hooks  for  clothes,  &c. ,  and  the  conversion  of  the  right- 
angled  passage  between  the  dining  room  and  Sisters'  quarters  into  a  little 
pantry  by  means  of  added  shelves.  The  lavatories,  fitted  with  w.c.'s  and 
basins,  were  of  fair  size,  and  with  a  little  manoeuvring  and  the  addition  of 
camp  canvas  baths  could  be  used  as  bath  rooms. 

Kitchen  Car. — This  car  included  three  separate  compartments,  extending 
the  whole  breadth  of  the  coach  without  corridors,  communicating  by  doors. 
The  centre  compartment,  much  the  largest  of  the  three,  constituted  the  very 
excellent  kitchen,  fitted  with  a  large  German  range  and  boiler,  dressers, 
cupboards,  &c.  ;  the  range,  a  very  fine  one,  occupied  nearly  the  whole  of  one 
side  of  the  kitchen,  and  by  its  weight  tilted  the  car  to  that  side  a  few  inches, 
giving  the  car  a  somew4iat  lop-sided  appearance.  On  the  next  side  the 
saloon  car  was  a  small  compartment  used  as  a  pharmacy,  wath  shelves  and 
lockers  for  the  medical  and  surgical  equipment,  and  four  fixed  v/ooden  bunks 
for  N.C.  Officers  and  batmen.  On  the  other  side  of  the  kitchen  was  a  larger 
room  used  as  a  mess  room  by  the  orderlies,  which  was  fitted  up  with  six 
bunks  and  a  table,  thus  providing  altogether  sleeping  accommodation  for 
10  N.C.  Officers  and  men. 

Ward  Cars. — Nos.  3,  4,  and  5  cars  were  all  of  similar  construction,  so 
that  one  description  will  suffice  for  all.  The  original  third-class  corridor  cars 
had  had  all  the  interior  fittings  removed  and  replaced  by  two  rows  of  fixed 
wooden  bunks,  each  row  in  two  tiers  ;  a  central  passage  extended  from  end  to 
end  of  the  car  between  the  rows.  The  continuity  of  the  bunks  was  broken  in 
the  centre  of  the  car  by  two  large  doors  facing  each  other,  large  enough  to 
permit  of  stretchers  being  carried  in,  and,  with  the  help  of  hinged  posts  in  the 
corner  bunks,  carried  down  the  centre  passage  to  any  particular  bunk  or 
bunks.  The  transference  of  a  patient  from  stretcher  to  bunk  was  easily 
carried  out  by  gently  lifting  or  rolling  in  from  the  stretcher  placed  beside  the 
bunk.  The  bed-cots  in  the  "Princess  Christian  "  train  were  so  arranged  that 
they  could  be  lifted  out  of  the  train,  a  better  plan,  of  course,  as  patients 
could  then  be  transferred  from  the  stretchers  on  the  platform,  but  on  the 
whole  the  plan  adopted  on  No.  5  train  v/orked  well,  and  involved  no  com- 
plicated fittings.  The  lavatory  at  each  end  of  the  car  contained  a  fixed  basin 
as  well  as  w.C.  Undoubtedly  the  ablution  arrangements  were  quite  insufficient 
m  view  of  the  fact  that  patients  were  sometimes  as  long  as  six  days  on  the 
tram  ;  they ^  had  to  be  eked  out  by  serving  out  hand-basins  to  each  car.  As  a 
rule  six  basins  were  thus  served  out,  making,  with  the  fixed  oues,  eight  for 
the  24  occupants  of  the  ward. 
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Each  bunk  was  composed  of  headboard,  tailboard,  and  sideboard  (the 
other  side  being  formed  by  the  side  of  the  train),  and  measured  6  feet  3  inches 
long  by  2  feet  9  inches  wide ;  the  bottom  was  formed  of  tightly  stretched 
canvas  ;  horse-hair  mattresses,  blankets,  pillows,  sheets,  and  pillow-slips  were 
provided.  The  mattresses  were  provided  by  the  Cape  Government  Railway ; 
the  other  articles  were  drawn,  replaced,  &c.,  in  the  usual  way.  The  sideboard 
could  be  removed  to  facilitate  transference  of  patients  from  stretchers  and 
vice  versd. 

No.  6  ward  car  was  originally  the  same  as  the  others,  except  that  eight 
bunks  at  one  end  were  screened  off  for  Officers  by  means  of  draw -curtains. 
This  arrangement  was  unsatisfactory,  except  on  the  rare  occasions  when  all 
the  Officers  were  lying-down  cases,  so  the  four  bunks  on  one  side  were 
removed  and  replaced  by  windows,  a  table,  and  some  easy  chairs,  thus  making 
a  very  comfortable  bed-sitting  room  for  four  Officers,  and  reducing  the  number 
carried  in  the  whole  car  from  24  to  20.  In  No.  2  train  this  ward  car  was 
the  same  as  the  others,  and  carried  24. 

No.  7  car. — The  major  part  of  this  car  was  fitted  with  shelves  and 
lockers,  the  former  for  men's  kits,  the  latter  for  linen,  spi're  blankets,  Tied 
Cross  stores,  &c.  The  far  end  of  the  car  was  converted  into  a  steward's  store 
where  all  wines,  spirits,  and  extras  were  kept  under  lock  and  key.  A  small 
intermediate  passage  between  these  two  rooms  was  used  by  the  guard  and 
contained  three  bunks  for  the  conductor  and  two  orderlies,  making  with  the 
berths  in  the  kitchen  car  sleeping  accommodation  for  13  N.C.  Officers  and  men. 

Each  car  had  a  large  red  cross  painted  on  the  outside  on  a  white  disc. 

Equipment. — The  medical  and  surgical  equipment  was  that  of  a  field 
hospital,*  supplemented  as  occasion  required  by  other  drugs  and  articles 
which  were  always  obtained  without  difficulty  from  adv  anced  or  base  depots  of 
medical  stores.  All  other  articles  of  hospital  equipment  were  drawn  and  held 
from  the  Ordnance — knives,  forks,  spoons,  tin  plates  and  mugs,  blankets,  &c. 

Diets  and  Extras. — Tlie  ordinary  fresh  field  rations  were  drawn  by 
requisition  on  the  Supply  Officers  at  the  larger  stations  along  the  line,  such 
as  De  Aar,  Naauwpoort,  Springfontein,  Bloemfontein,  Kroonstadt,  and  many 
others.  A  telegram  sent  a  few  hours  before  ensured  the  punctual  delivery  of 
the  rations,  together  with  such  fresh  milk  (and  even,  in  the  later  stages  of  the 
war,  ice)  as  might  be  required.  Striking  a  general  average  of  all  the  patients 
carried  by  this  particular  train,  half  could  eat  ordinary  rations,  a  quarter 
required  milk,  another  quarter  "convalescent"  diet;  it  was  the  custom, 
therefore,  to  requisition  for  "full  rations  "  for  three-fourths  of  the  patients 
(part  of  these  being  stewed  down  to  "  convalescent "  diets),  and  milk  for  the 
remaining  fourth.  Eggs  could  usually  be  obtained  for  particular  cases.  Extras 
such  as  beer,  wine,  soda-water,  spirits,  meat-juice,  &c.,  were  usually  stored  on 
the  train  at  Cape  Town,  but  even  these  could  be  obtained,  if  necessary,  at 
certain  stations,  such  as  Pretoria,  Bloemfontein,  De  Aar. 

The  diet  arrangements  of  each  ward  were  exceedingly  simple,  yet  quite 
efficient.  No  separate  diet  sheets  were  used ;  a  paper  hung  in  the  ward, 
where  it  could  be  seen  by  the  patients,  showed  the  diet  and  extras  issued  to 
each  patient  according  to  the  number  of  his  bunk  (each  bunk  had  a  number 
painted  on  it,  beginning  with  No.  1  in  No,  3  ward  and  ending  with  No.  92  in 
No.  6  ward)  thus  :  — 

No.    2. — Full  diet. — Eggs,  2  ;  port  wine,  6  ozs. 
No.  31. — Milk,  4  pints  ;  brandy,  2  ozs. 
No.  40. — Convalescent  diet. — Stout,  1  bottle. 
&c.  &c. 

Patients  on  entering  the  train  were  at  once  seen  by  the  Medical  Officers 
and  put  upon  diets  and  extras,  so  that  the  cooks  and  steward  might  know  with 
as  little  delay  as  possible  the  requirements  of  each  ward. 

Captain  Fleming  reports  : — "  The  scale  of  diets  supplied  (on  No.  2)  was 
much  the  same  as  that  laid  down  in  paragraph  285,  Standing  Orders  for  the 
Boyal  Array  Medical  Corps,  as  applicable  to  field  service,  and  included 


*  Namely,  2  field  medical  companions,  2  surgical  haversacks,  4  field  medical  panniers, 
1  special  surgical  pannier,  1  field  fracture  box,  and  1  antiseptic  case. 
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'  convalescent,'  '  beef  tea,'  '  milk,'  and  '  plain  milk.'  Porridge  was  supplied  at 
breakfast,  except  contra-indicated.  A  fresh  field  ration  Avas  dra\vn  for  each 
patient.  Diets  and  extras  were  drawn  by  the  ward  orderlies  on  the  usual 
'  Diet  and  Extra  Sheet  Summary,'  and  the  diet  for  each  patient  indicated  by 
a  slip  of  paper  fixed  to  his  bedliead  by  a  drawing  pin." 

The  management  and  equipment  of  No.  4  train  were  on  much  the  same 
lines  as  the  above,  but  its  construction  differed  widelv  from  that  of  the  others, 
and  requires  a  separate  description.  No.  4  was  fitted  out  as  a  hospital  train 
at  East  London  by  the  Red  Cross  Society,  under  tlio  jjersonal  supervision  of 
Sir  John  Eurley.  The  work  Avas  jDut  in  hand  on  April  20th,  1900.  and  the 
train  started  on  its  first  journey  on  June  10th,  1900. 

"The  train  at  first  consisted  of  five  coaclies  and  a,  brake  van,  and  later 
on  two  additional  carriages  were  provided,  making  up  a  total  of  114  beds, 
including  six  in  a  separate  compartment  for  Officers.  Two  small  vans  were 
also  added  for  soldiers'  kits,  pack  stores,  and  guard.  A  continuous  passage 
runs  through  the  train  and  each  coacli  has  a  lavatory.  The  \Aiiter  for  the 
train  is  carried  underneath  the  coaches.  Folding  doors,  one  eacli  side  of  every 
carriage,  allow  the  sick  and  wounded  to  be  taken  in  aud  (,)ut  on  stretchers. 
The  beds  consist  of  iron  movable  Israckets  witli  sheet  canvas  and  hair 
mattresses  and  sheets,  blankets,  and  coloured  counterpanes.  As  the  beds  fold 
up,  everv  facilitv  for  airing  and  cleansing  is  afforded.  '''' 

These  beds  were  ai'i'anged  in  thre'f:'  i,It-rs  (a.  tier  t<;>o  nI;ln\■^  'l"ht-ii- 
niovability  and  capacity  for  folding  up  we!>-  (lr>ubttid  jidvantages.  iii\x>ls'iiig 
frequent  repairs  and  a  cevtain  feeling  of  the  insfcmir  v  for  tlie  patients.  K)v  fhe 
whole  the  system  of  fixed  wooden  bunks  is  pi-eferable.  Tanks  under  each  concli 
save  the  train  staff  much  labour,  but  in  war  time  it  is  often  difficult,  soraetnnes 
impossible,  to  fill  them  all  ;  the  process  is  a  very  lengtliv  one,  involving 
delicate  shunting  work,  and  a  considerable  length  of  free  line-space,  both 
conditions  often  unattainable  in  a  crowded  station. 

No.  4  train  was  painted  wliite  outside  (an  undoubted  advantage)  with 
red  crosses  on  each  coach,  like  the  "  Princess  Christian." 

The  car  for  the  staff  and  the  kitchen  car  were,  speaking  generally,  of  tlie 
same  type  as  the  corresponding  coaches  of  the  other  converted  trains. 

Personnel. — No.  G  carried  only  1  Medical  Officer,  1  cook,  1  compounder, 
and  5  orderlies.    Each  of  the  other  trains  had  the  following  personnel  :  — 

Medical  Staff  ...    1  Major,  Il.A.M.C,  in  command. 

1  civil  surgeon. 

Nursing  Staff  ...     1  nursing  Sister,  Army  Nursing  Service. 

1  Army  Nursing  Reserve. 

The  numbers  of  the  medical  arid  nursing  staff  remained  unchanged 
throughout  the  war. 

In  the  early  days  of  running  there  Avere  22  N.C.  Officers  and  men,  viz.  :— 

1  sergeant  as  chief  wardmaster. 
1  corporal  as  steward  and  ]3ack-store  keeper. 
1  corporal  as  compounder. 
1  lance-corporal  as  assistant  wardmaster. 
16  privates  as  ward  orderlies. 
1  iance-corporal  as  ce>ok. 
1  private  as  assistant  cook  ;  and 
1  civilian  as  conductor  and  lamplighter. 

This  personnel,  however,  had  soon  to  be  reduced,  owing  to  the  exigencies 
of  the  service,  to — 

1  sergeant  as  chief  wardmaster. 
1  corporal  as  compounder. 
1  lance-corporal  as  steward,  &c. 
12  orderlies  for  ward  Avork. 
1  lance-corporal  as  cook. 
1  civilian  as  conductor. 


*  "Report  of  the  Central  Bfitisli  Red  Cross  Committee  on  Volnnfiry  Organisations  in  Aid 
of  the  Sick  and  Wounded  during  the  South  African  War." — London  :  Harrison  and  Sons.  1902. 

(3959)         •  2  E 


•218 


On  the  journeys  up  country,  when  the  train  carried  medica,!  details, 
medical  and  Red  Cross  stores  only,  the  N.C.  Officers  and  orderlies  got  every 
night  in  bed.  When,  however,  the  train  started  down  country  with  its  load 
of  sick  and  w^oundecl,  one  N.C.  Officer  (or  senior  orderly  acting)  and  four 
orderlies  were  constantly  on  duty  till  the  patients  were  detrained  :  hence  the 
sleeping  accommodation  for  N.C.  Officers  and  men  on  the  train  was  quite 
sufficient.  The  larger  proportion  of  the  Royal  Army  Medical  Corps  details 
were  Militia  and  Volunteers,  and  speaking  generally,  the  work  of  these  men 
was  beyond  all  praise.  The  work  of  the  rank  and  file  Eoyal  Army  Medical 
Corps  on  an  ambulance  train  is  exceedingly  laborious,  involving  not  only 
the  care  of  the  sick  on  the  base- ward  journeys,  but  also  loading  and  unloading 
stores  and  subsequent  cleaning  up  on  the  upward  trips. 

D. — The  "  Princess  Christian  "  Train, 

On  the  initiative  of  H.E.H.  Princess  Christian  the  train  bearing  her 
name  was  built  in  England,  at  the  expense  of  the  Red  Cross  Society,  b}^ 
the  Birmingham  Railway  Carriage  and  Wagon  Company.  For  the  general 
design  and  internal  arrangements  Sir  John  Furley  and  Mr.  Fieldhouse  (of  the 
Military  Equipment  Compp.ny,  Limited)  were  responsible.  The  train  reached 
Cape  Town  early  in  February,  1900  ;  was  sent  on  from  there  to  Durban,  and 
made  its  first  trip — to  Ladysmith — on  March  18th  of  the  same  year,  in 
charge  of  the  late  Surgeon  Lieut. -Colonel  J.  Forrester,  of  the  Horse  Guards, 
and  Mr.  Percy  Lowe,  F.R.C.S.  From  this  date  the  "Princess  Christian"  ran 
continuously,  with  intervals  for  repairs,  till  the  end  of  the  war,  mostly  short 
trips  on  the  Natal  side  and  on  the  Pretoria-Komati  Poort  line.  It  was 
formally  handed  over  to  the  Secretary  of  State  for  War  by  the  Red  Cross 
Society  in  June,  1901. 

"  The  train  consists  of  seven  bogie  corridor  carriages,  each  about  36  feet 
in  length  and  8  feet  in  width,  the  passage  through  the  centre  being 
continuous. 

"  No.  1  is  divided  into  three  compartments  for  linen  and  other  stores, 
for  two  nurses  and  for  two  invalid  Officers  respectively.  The  second  carriage 
is  also  divided  into  three  compartments,  namely,  for  two  Medical  Officers,  a 
dining  room,  and  a  dispensary,  Nos.  3,  4,  5,  and  6  are  each  constructed  to 
carry  18  invalids  and  four  hospital  orderlies.  The  becb  have  been  placed  in 
three  tiers  ....  and  by  an  arrangement  of  pulleys  in  the  roof  each  bed 
could  be  raised  to  the  proper  level  by  one  man  ,  ,  ,  , 

"  No.  7  contains  the  kitchen  and  pantry,  including  berths  for  two  cooks 
and  a  compartment  between  for  the  guard  .... 

"  The  whole  train  is  light  and  airy,  and  the  enamelled  white  ironwork  and 
fittings  and  the  bright  draperies  produce  a  very  cheerful  effect  .  ,  ,  ,  Tt  was 
painted  white  externally  from  end  to  end  in  the  month  of  September,  1900. 
In  the  centre  panel  on  each  side  of  every  carriage  is  a  conspicuous  red 
cross,  encircled  with  the  words  '  Princess  Christian  Train  '  in  royal  blue  and 
gold."* 

The  medical,  surgical,  and  other  equipments  were  on  a  most  extensive 
ljut  unnecessarily  elaborate  scale. 

Experience  showed  several  defects  in  the  construction  and  arrangement 
of  this  expensive  and  beautiful  train.  The  position  of  the  linen  store  [vide 
supra)  was  most  inconvenient  :  that  most  necessary  item  in  any  military 
hospital  unit,  the  pack  store  for  men's  kits,  was  forgotten  (a  Cape  railway 
van,  not  communicating  directly  with  the  rest  of  the  train,  had  to  be  added 
for  this  purpose)  ;  three  tiers  of  beds  ai'e  one  tier  too  many ;  the  nmnbers 
carried — two  Officers  and  72  men — were  limited  compared  with  the  converted 
trains.  Lastly,  the  otherwise  excellent  system  of  tanks  to  each  carriage 
necessitated  great  inconvenience  and  delay  in  stations  and  sidings. 

On  the  whole,  the  arrangement  of  the  bunks  and  general  construction 
adopted  in  the  converted  trains  was  preferable  ;  with  tlie  addition  of  some 
fixed  basins,  surmounted  by  a  small  tank  capable  of  being  filled  by  hand,  to 


*  Report  of  Bvitisli  Red  Cross  Committee. 
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each  ward  car,  the  type  of  converted  train  represented  hy  No.  5  AN  ould  })r<  )ve 
the  most  generally  usefid  in  future  campaigns. 

The  personnel  of  this  train  normally  consisted  of  two  Medical  Officers, 
tw(^  nursing  Sisters,  cook,  compounder,  and  12  orderlies. 

E. — Improvised  Hospital  Trains, 

Except  that  the  staff  was  put  on  for  the  journey,  tlie  Avork  of  these 
trains  was  much  on  the  same  lines  as  in  the  iiospital  trains  proper. 

F. — Ordinary  Trains. 

A  very  large  numher  of  convalescents  were  sent  to  the  base  hy  this 
means,  notably  during  the  enteric  fever  epidemic  at  Bloemfontein.  At  the 
time  of  the  Bloemfontein  epidemic,  the  Hue  from  there  to  Cape  Town  was 
clear  so  that  trains  could  run  through  without  stopj^Ing  at  night ;  hence  the 
want  of  cooking  arrangements  on  the  train  was  not  felt,  hot  meals  could  be 
served  to  patients  at  certain  fixed  stations,  and  the  system,  on  the  whole, 
worked  well.  When,  however,  a  line  is  infested  by  the  enemy,  so  that  train 
stoppages  become  irregular  and  for  indefinite  times,  hospital  train  units  must 
of  necessity  be  self-supporting. 

The  attached  tabular  statement  (Appendix  XXVI),  by  Captain  C.  C. 
Fleming,  D.S.O.,  who  was  in  charge  of  No.  2  train  throughout  the 
camjDaign,  shows  the  work  of  this  one  train.  The  others,  notably  No.  o, 
did  similar  work,  but,  owing  to  the  fact  that  they  did  not  remain  under  the 
command,  of  one  Officer  throughout,  no  continuous  record  of  their  work  over 
the  whole  period  has  been  preserved. 
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PART  X. 

HOSPITAL  SHIPS. 

Duriiig  the  period  of  the  war  '),lt6  Officers  and  72,314  warrant  and 
N.C.  Officers  and  men  were  sent  home  as  iuvahds  from  South  Africa. 

Their  transport  by  sea  was  carried  out  by  hospital  ships  and  sick 
transjjorts,  while  smaller  parties  were  also  despatched  by  the  mail  and 
"  intermediate  "  steamships  from  CajDe  Town  and  Durban. 

A. — Classification. 
The  hospital  ships  were  of  two  classes  :— 

(1)  Those  fitted  and  equipped  in  England,  and 

(2)  Those  prepared  in  South  Africa. 

(1)  Of  those  fitted  and  equipped  in  England,  the  "Spartan,"  with  accom 
modation  for  132  sick,  and  the  "  Tr  jjan  "  for  144  sick,  were  fitted  out  by  the 
Admiralty  for  the  War  Office.    The  former  left  England  on  October  9th,  the 
latter  on  October  19  th. 

In  addition  to  these,  the  Ked  Cross  Society  fitted  out  and  equipped  the 
"Princess  of  Wales"  (accommodating  184  sick),  while  the  "Maine,"  witli 
accommodatiim  for  163  sick,  was  generously  provided  by  some  American 
ladies. 

(2)  Tlje  hospital  ships  prepared  in  South  Africa  were  all  selected  and 
converted  at  Durban  by  the  Naval  Transport  Department  on  requisition  from 
the  Principal  Medical  Officer,  Sir  T.  J.  Gallwey,  K.C.M.G.,  C.B.  This 
conversion  was  rapidly  carried  out. 

The  ships  Avere  Nubia "  (284  sick)..  "  Lismore  Castle"  (214  sick), 
"Orcana"  (209  sick),  "  SimLi. "  (278  sick),  '^Avoca"  (302  sick),  and  the 
"  Duuera  "  (284  sick).    A  des3ri]3tion  of  the  "  Nubia  "  is  given  as  a  type. 

The  ships  prepared  in  South  Africa  were  in  every  way  more  suitable  for 
the  work  than  any  of  those  sent  from  England,  and  were,  it  is  beUeved,  far 
more  economical.  Their  advanttvges  were  entirely  due  to  their  greater  size, 
with  a  relatively  s  mallei'  draught  than  the  "' Spartan  "  and  "Trojan."  They 
were  all  more  modern  vessels  than  those  used  in  England,  Avhich  ceased  to  be 
employed  long  before  the  end  of  the  campaign.  A  regular  service  was 
maintained  by  these  vessels  between  Durban  (and  Cape  Town)  and  England 
and  carried  on  to  the  end  of  the  campaign. 

Sich  Transports. 

But  even  tiiis  fleet  Avas  insufficient  to  cope  with  the  number  of  sick  and 
wounded  sent  home.  Full  use,  therefore,  was  made  of  the  large  passenger 
ships  which  arrived  with  troops  and  were  returning  empty  to  England. 
These  required  no  structurai  alteration,  the  accommodation  for  invalids  was 
ample  and  very  good.  A  suitable  medical  staff  was  placed  on  each  vessel, 
Avith  the  necessary  stores  and  equipment.  Full  details  arc  given  in  the 
attached  report  by  Major  Tatham,  Iv.A.M.C,  the  embarking  Medical  Officer 
at  Cape  Towii  during  the  war.    (Part  XI,  p.  239.) 

B.^ — General  Considerations. 
Remarks. 

Surgeon-General  W.  H.  McNamara,  C.B.,  C.M.G.,  late  Principal  Medical 
Officer  at  Cape  Town,  points  out  that  our  experinces  show  that  "  Avhen  war 
breaks  out  is  not  the  time  the  first  steps  for  the  selection  of  ships  suitable  for 
hospital  purposes,  and  for  deciding  on  the  alterations  necessary  should  be 
taken.    In  time  of  peace  suitable  types  of  ships  should  be  determined  on,  and 
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tJie  plaijs  for  the  conversion  of  each  type.of  shi])  decided  on,  drawn  out  and 
all  preparatory  ariangements  Avith  companies  and  firms  made  for  their 
alteration  in  case  of  war," 

There  appears  to  be  no  reason  why  some  provision  of  this  nature  should 
not  be  made  ;  it  would  obviate  delay  and  shonld  ensure*"  the  selection  of 
suitable  vessels. 

Sick  transports,  as  distijiguished  from  hospital  ships,  were  employed 
almost  entirely  at  Cape  Town.  Surgeon-General  McNamara  is  ot  oijlnion  that 
these  are  of  more  importance  than  a  regidar  establishment  of  hospital  ships 
proper.  He  says  : — "  A  hospital  ship  can  only  be  useful  when  a  country  is 
very  unhealthy  and  there  is  some  very  strong  military  reason  why  a  hospital 
shonld  not  be  established  ashore,"  "  As  a  rule  there  is  no  raison  d'eti'e  for 
hospital  ships.  They  are  wasteful  and  of  little  value,  and  on  account  of  their 
existence  attention  is  diverted  from  the  importance  of  the  arrangements  for 
invalids  on  return  troopships,  in  which  practically  all  the  invalids  return  to 
England." 

These  opinions  are  the  result  of  a  long  experience  at  Cape  Town.  Still 
the  medium  is  as  usual  probably  the  correct  course.  In  addition  to  the  most 
perfect  arrangements  for  the  transport  of  invalids  by  sea,  a  hospital  ship  has 
the  advantage  of  providing  accommodation  at  once  on  arrival  at  the  base  for 
a  certain  number  of  sick.  It  is  not  dependent  on  land  transport  after  arrival, 
it  requires  no  time  for  erection  and  opening  out ;  further,  where  there  are 
more  ports  of  disembarkation  than  one  at  the  seat  of  war.  it  can  readily  be 
moved  to  the  point  where  its  services  are  most  required.  In  this  way,  as 
distinct  from  the  transport  of  invalids,  hospital  ships  are  undoubtedly  useful 
either  to  provide  hospital  accommodation  pending  the  establishment  of  the 
shore  hospitals,  or  to  supplement  existing  accommodation.  The  various 
hospital  ships  employed  as  stationary  hospitals  at  Durban,  East  London, 
Port  Elizabeth,  and  Capetown,  were  most  useful  as  alForcling  a  temporary 
increase  to  the  hospital  accommodation.  There  is  no  doubr;  that  in  a  healthy 
climate  the  shore  hospital  affords  better  accommodation  than  a  hospital  afloat, 
but  there  are  great  advantages  in  liaving  at  command  good  hospital  accommo- 
dation which  can  be  readily  moved  to  the  point  of  pressure. 

There  is,  of  cou.rse,  no  question  as  to  tiie  very  great  advantage  possessed 
by  a  hospital  ship  where  the  climate  is  unhealthy.  During  the  hot  seasons  of 
1900-01  and  1901-02  a  hospital  ship  was  stationed  in  Delagoa  Bay  for  the 
reception  of  cases  from  the  Krokodil  Valley  and  Barberton.  No  other  possible 
arrangement  was  at  all  comparable  with  this.  Not  only  did  it  afford  a  much- 
needed  change,  with  comfortable  hospital  accommodation,  to  malarial  cases  for 
these  districts,  but  it  enabled  those  unfit  for  further  service  to  be  rapidly  and 
easily  removed  by  sea  to  Durban,  in  place  of  subjecting  them  to  the  long  and 
trying  journey  by  rail  across  the  high  veldt  through  Pretoria  and  Elandsfbntein 
to  Natal.  On  the  other  hand,  it  is  certainly  unnecessary  to  maintain  sufficient 
accommodation  on  permanently  detailed  hospital  ships  to  transport  all  the 
invalids  of  an  army  in  the  field. 

Invaliding  from  South  Africa  was  carried  out  very  freely.  Very  many 
men  sent  home  as  invalids  returned  again  to  join  the  field  force  ;  but  the 
number  of  invalids  in  proportion  to  the  strength  of  the  force  will  always  vary 
with  local  conditions,  and  the  proportion  in  one  campaign  (especially  in  such 
an  exceptional  case  as  that  in  South  Africa)  may  not  apply  to  the  next. 

It  seems  to  be  advisable  tliat  preparat:ions  should  be  made  to  mobilise  a 
certain  number  of  vessels  as  hospital  ships  with  the  rest  of  the  force  detailed ; 
this  number  should  probably  not  be  less  than  one  for  each  port  of  disembarka- 
tion. Secondly,  as  suggested  by  Surgeon-CTeneral  McNamara,  a  proportion 
of  the  outward-boiuid  transports  should  be  specially  selected  with  a  view  to 
their  use  on  the  return  voyage  as  sick  transports.  These  should  be  modern 
passenger  shi})S  belonging  to  companies  of  good  standing  ;  vessels  of  this  class 
afford  every  convenience  for  the  transport  of  sick  and  wounded.  In  this  \XiW 
a  regular  evacuation  can  be  maintained.  Except  in  an  unliealthy  climate,  it 
is  not  probable  that  a  hospital  ship  would  be  required  for  use  as  a  stationary 
hospital  at  a  time  when  invaliding  liad  become  important. 
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C. — The  Hospital  Ship  "Tiiojan." 

Ill  the  early  part  of  October,  1899,  war  in  South  Africa  appearing 
imminent,  it  was  decided  by  the  Government  to  send  out  two  hospital  ships. 
The  "  Spartan"  and  "  Trojan"  were  selected  as  suitable  for  the  purpose  ;  they 
were  sister  ships  belonging  to  the  Union  Company,  each  about  3,500  tons, 
and  formerly  mail  boats  on  the  Cape  line. 

I  was  appointed  to  the  charge  of  the  "  Trojan,"  and  was  ordered  to 
proceed  to  Southampton  to  superintend  the  fitting  out  of  the  ship.  Orders 
were  given  to  equip  her  in  a  thorough  and  efficient  manner,  and  no  expense 
was  spared  in  providing  anything  that  would  conduce  to  her  efficiency  as  a 
hospital  ship.  A  large  number  of  men  were  engaged  working  day  and  night, 
and  in  eight  days  she  was  ready  for  sea. 

Operating  Room  and  Surgei-y. — A  fine  operating  room  was  provided  on 
the  upper  deck,  and  was  well  fitted  with  all  necessary  appliances  by  Messrs. 
Savory  and  Moore. 

The  surgery,  also  on  the  upper  deck,  was  admirably  equipped  by  Messrs. 
Burroughs  and  Wellcome. 

Accommodation. — The  accommodation  was  altered  slightly  from  the 
original  estimate,  as  I  found  that  the  second-class  cabins  for  \¥arrant  Officers 
were  not  wanted,  and  in  consequence  turned  them  into  small  wards.  The 
following  is  the  accommodation  after  the  alteration  had  been  made  : — 

Cots  for  Officers. — A  very  nice  ward  was  built  amidships  on  the  starboard 
side  from  part  of  the  old  saloon,  and  was  fitted  with  five  swinging  cots,  and 
had  bath  room  and  lavatories  adjoining.  The  cubic  space  was  837  cubic  feet 
for  each  cot,  and  superficial  area  of  92  square  feet. 

Cots  for  Men. — ^There  were  altogether  71  cots  for  men,  but  in  times  of 
pressure  a  few  extra  naval  cots  were  swung  in  the  wards,  and  found  to  be 
comfortable  and  convenient.    The  cots  were  placed  as  follows : — 

One  large  ward  in  the  fore  part  of  the  ship,  taking  up  the  entire  width 
of  the  ship,  and  holding  37  swinging  cots,  and  allowing  a  superficial  area  of 
77  square  feet  and  564  cubic  feet  per  bed. 

One  other  large  ward  was  in  the  after  part  of  the  ship,  and  was  also  the 
entire  width  of  the  ship.  It  accommodated  26  men,  with  a  cubic  space  of 
528  cubic  feet  and  superficial  area  of  70  square  feet  per  man. 

There  was  also  a  small  ward  with  two  beds  on  the  upper  deck,  with  a 
cubic  space  of  514  cubic  feet  per  bed.  This  ward  was  found  most  useful  in 
treating  a  few  cases  of  infectious  diseases  which  were  brought  on  board,  and 
sufficient  isolation  was  secured  to  prevent  any  spreading  of  disease. 

The  remaining  six  beds  (making  up  the  total  of  71)  were  put  in  tha 
Warrant  Officers'  quarters,  which  were  appropriated  for  the  purpose. 

Convalescents. — Accommodation  was  provided  for  18  convalescent  Officers 
in  various  cabins,  and  for  50  N.C.  Officers  and  men  in  the  extreme  fore  part 
of  the  ship,  where  the  men  of  the  Royal  Army  Medical  Corps  were  also 
quartered.  This  number  was  in  excess  of  what  was  found  practicable, 
especially  when  lying  in  harbour,  where  ventilation,  was  somewhat  obstructed. 
When  the  50  convalescents  and  18  men  of  the  Royal  Army  Medical  Corps 
Avere  present,  it  only  gave  a  little  over  16  square  feet  superficial  area  per  man, 
and  cubic  space  of  116  cubic  feet.  In  consequence,  efforts  were  made  to  keep 
down  the  number  of  convalescents  to  25. 

Latrines,  Lavatories,  Bath  Rooms. — The  latrines,  lavatories,  and  bath 
rooms  were  all  excellent,  and  just  sufficient  for  the  purpose,  and  it  was  found 
possible  at  all  times  to  keep  them  free  from  smell.  There  were  also  tv^o 
hoppers  provided  for  washing  bed-pans,  soiled  linen,  &c.,  and  were  found  very 
useful. 

Laundry. — A  laundry  and  dirty  linen  store  were  provided  on  the  upper 
deck,  but  the  former  was  not  found  capable  of  doing  the  work  intended,  and 
large  articles  such  as  sheets,  blankets,  &c.,  had  to  be  washed  on  shore.  Even 
if  the  large  articles  could  have  been  washed,  it  is  not  possible  on  a  ship  of 
this  size  to  provide  sufficient  room  for  drying  purposes. 

'ays. — An  X-ray  room  was  fitted  up  in  Durban  with  the  necessary 
apparatus. 
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Ventilation,  cj'C. — The  ventilatiou  in  , the  wards  was  very  good,  and  was 
supplemented  b}^  electric  fans.  The  cubic  space  has  been  given  separately 
for  each  ward.  It  was  ample  and  much  in  excess  of  any  of  the  other  hospital 
ships  which  were  afterwards  fitted  up,  and  it  is  a  question,  having  regard  to 
economy  of  room  on  board  a  ship,  if  it  was  not  in  excess  of  what  v/as 
absolutely  required. 

Lifts. — Two  lifts  were  fitted,  one  for  each  ward,  and  were  found  very 
convenient  for  moving  helpless  patients  to  their  wards. 

Food. — The  food  for  the  patients  was  good  and  abundant,  but  at  times 
on  the  coast  it  was  found  to  be  impossible  to  obtain  fresh  milk  and  eggs,  the 
supply  of  these  articles  (which  is  alAvays  limited  in  South  Africa)  having  been 
secured  by  other  hospitals,  &c.,  before  our  arrival  at  the  ports.  Ice  was  made 
on  board  the  ship  and  was  always  procurable. 

Water. — For  the  greater  part  of  the  time  all  the  drinking  water  used 
was  condensed  on  board,  and  was  perfectly  pure  and  palatable. 

Clothing. — The  clothing  was  the  same  as  was  supplied  to  all  station 
hospitals.  On  being  invalided  home,  all  patients  w^ere  given  a  full  warm  kit, 
provided  chiefly  from  the  funds  of  the  "  Absent  Minded  Beggar  Society." 

Personnel. — The  medical  staflP  consisted  of  one  majoi-,  Boyal  Army 
Medical  Corps,  in  charge,  two  civil  surgeons,  three  nursing  Sisters,  and 
20  N.C  OfBcers  and  men  of  the  Eoyal  Army  Medical  Corps. 

Voyage. — 'Ihe  "Trojan"  sailed  from  Southampton  on  October  19th,  1899, 
left  Cape  Town  on  November  17th  and  arrived  at  East  London  on 
November  20th,  with  orders  to  act  as  a  base  hospital  to  the  3rd  Division. 
Here  we  stayed  moored  alongside  the  wharf  till  the  middle  of  February,  1900. 

On  the  12th  December  W3  received  our  first  convoy  of  wounded, 
consisting  of  three  Officers  and  31  men,  the  result  of  the  Stormberg  disaster. 
The  bluejackets  on  H.M.S.  "  Barossa,"  who  were  very  anxious  to  be  of  some 
use,  kindly  assisted  in  unloading  the  train,  and  within  20  minutes  of  arriving 
the  patients  were  all  comfortably  settled  in  bed. 

The  Buffalo  Ptiver  where  we  were  lying,  is  a  river  with  very  little  rise 
and  fall  of  tide,  and  lying  up  alongside  a  wharf  many  of  the  benefits  of  a 
hospital  ship  w^ere  lost,  the  ventilation  was  partly  obstructed,  and  the  tide 
was  not  sufficient  to  carry  away  quickly  the  refuse  from  the  ship. 
Unfortunately  there  was  not  sufficient  depth  of  water  for  the  ship  to  lie  in 
the  middle  of  the  stream.  In  consequence  of  this  many  of  the  Officers  and 
men  on  board  got  slight  attacks  of  low  fever  lasting  a  feAv  days,  and  I 
therefore  recommended  that  w^e  should  be  allowed  to  proceed  to  Cape  Town 
with  a  convoy  of  sick,  with  a  view  of  changing  the  surroundings  and 
getting  the  ship  well  aired.  This  was  sanctioned,  and  we  proceeded  to 
Cape  ToAvn  on  February  18th  with  seven  sick  Officers  and  66  N.C.  Officers 
and  men.  On  our  arrival  we  were  kept  in  the  bay  till  March  2nd,  when 
we  went  into  dock  and  disembarked  all  the  invalids. 

We  left  for  Durban  the  same  day,  taking  some  civil  surgeons  and  nurses 
who  were  wanted  in  Natal. 

We  arrived  at  Durban  on  March  6th  and  left  again  on  the  16th  of  the 
same  month  with  a  sick  convoy  of  one  sick  Sister,  16  Officers,  and  98  men, 
invalided  to  the  Cape.  After  disembarking  the  sick  at  Cape  Town  we 
coaled  and  cleaned  and  painted  the  ship,  and  then  sailed  for  Durban  where 
we  arrived  on  April  2nd.  Here  the  ship  stayed  acting  as  a  base  hospital  till 
August  28th,  1900,  when  it  was  decided  that  she  w^as  no  longer  required  in 
Natal.  Details  of  various  regiments  were  put  on  board,  but  no  sick,  and  w^e 
sailed  for  Cape  Town.  On  arrival  at  the  latter  port  on  September  3rd  I  was 
informed  that  the  "  Trojan  was  to  be  done  a^A'ay  Avith  as  a  hospital  ship 
and  was  ordered  to  give  into  store  all  medical  equipment  not  actually 
Avanted  on  homeAvard  voyage,  all  hospital  clothing  and  surplus  stores,  the 
personnel  to  proceed  for  duty  on  shore.  This  Avas  done  and  I  handed 
over  charge  of  the  sliip  to'  Medical  Officer  of  Scottish  Hospital  on 
September  23rd,  1900.  Some  invalids  were  put  on  board  and  she  sailed  for 
England  the  following  day. 

(Signed)  A.  P.  Hae,t, 

Major,  R.A.M.C. 

24th  Field  Hospital, 

Johannesburg, 

November  12fh,  1900. 
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D. — The  Hospital  Smr  "Spartan." 

1.  Description  of  Vessel, — The  "Sj3aitan"  was  a  single  screw  steamer  of 
3.500  tons  register,  the  property  of  the  Union  Steamship  Company.  Previous 
to  being  fitted  out  as  a  hospital  ship,  she  had  been  used  for  carrying  cargo, 
and  was  in  a  very  dirly  condition. 

The  engines  were  in  fair  condition,  and  she  could  steam  on  the  average 
12  knots  an  hour;  occasionally,  with  fair  wind  and  current,  14^  knots. 

The  Admiralty  decided  to  balhist  her  with  shingle,  300  tons  being  placed 
forward  and  200  tons  aft.  This  dead  weiglit  caused  her  to  roll  badly,  and  she 
was  unprovided  with  rolling-checkB  (bilge-keels). 

She  was  a  narrow- beamed  vessel,  with  unusually  deep  draught  for  her 
size — 22  feet  (the  large  "  G  "  class  steamei's  of  the  Union  Company,  twice  her 
tonnage,  have  only  a  draught  of  18  feet) — and,  in  addition,  steered  badly. 
These  latter  defects  quite  unfitted  her  for  the  purpose  she  was  intended  for — 
to  get  over  the  bars  of  the  South  African  ports. 

2.  Fitting  out  oj  Vessel.—  The  fitting  out  of  the  steamer  was  commenced 
on  October  1st,  1899,  at  Southarajiton  Docks,  under  my  sujserintendence, 
assisted  by  Captain  Heriz,  R.N.  Transport  Officer.  She  was  practically 
transformed  and  ready  for  sea  by  night  of  October  8th. 

On  October  9th  the  personnel  were  embarked,  ;i.rid  the  ship  sailed  next 
day  for  Cape  Town. 

3.  Perscinni'l. — The  personnel  corisisted  of:— 

(a)  Modiea!  Officers- 
Major  T.  P.  Woodhouse,  Pv.A.M.C. 

2  civil  snroeons. 

{h)  Sisters— 

3  Sisters,  A.N.S. ' 

(c)  Royal  Army  Medical  Corps — 

2  staft'-sergeants, 
1  lance-sergeant. 

3  corporals. 
1 4  privates, 

1  pensioner,  who  acted  as  steward. 

The  N.C.  Officers  and  men  were  accommodated  in  hammocks,  in  separate 
quarters  adjoining  the  convalescent  hammock  ward. 

4.  Accommodation  for  the  Sick. — The  following  was  the  accommodation 
for  the  sick  : — 

[a)  Officers — 

7  cots  for  severe  cases,  situated  in  ward  adjoining  saloon,  main 
deck. 

10  bunks  in  five  cabins  on  main  deck,  for  convalescent  cases. 

(/>)  Warrant  Officers — 

6  bunks  in  three  cabins  on  upper  deck. 

(e)  Rank  and  file — 

24  cotted  ward  in  after  part  of  main  deck. 
21  cotted  ward  in  forward  part  of  main  deck. 
19  cotted  ward  adjoining  above. 

42  hammocks  for  convalescents,  in  bow  of  ship,  main  deck. 
2  cotted  ward  in  upper  deck  for  fracture  cases, 

Summary  of  accommodation — 

Cots   73 

Cabins...        ...        ...        ...        ...        ...  16 

Hammocks     ...        ...        ...        ...        ...  42 

131 
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There  was,  in  addition,  a  jtadded  ward  for  the  accommodation  of  one 
lunatic. 

The  cots  were  of  iron,  swung  on  stanchions  fixed  to  the  deck,  and  so 
constructed  so  as  to  allow  for  "  pitch  "  and  "  roll "  moveijients  of  the  ship. 
Thej  were  most  satisfactory.    A  "  gilguy  "  or  trapeze  was  fixed  over  each  cot. 

5.  Ventilation  and  Lighting  of  Wards. — 'I'his  was  accomplished  by 
means  of  skylights  and  numerous  port-holes.  Electric  fans  were  placed  in 
each  ward.  The  ventilation  was  most  excellent,  and  was  well  maintained 
even  when,  owing  to  bad  weather,  port-holes  and  skylights  had  to  be  closed. 

The  ship  was  fitted  throughout  with  an  ample  supply  of  electric  lights  ; 
"  wandering  leads  "  also  being  provided  for  each  ward. 

6.  SujDerfioial  Area  and  Cubic  S'pace  in  Wards. — These  were  unusually 
large  for  a  ship,  owing  to  the  great  space,  uncommon  in  so  small  a  vessel, 
between  decks. 

7.  Latrine,  Urinal,  and  Ablution  Accommodation. — Each  ward  wns 
amply  supplied  v>^ith  latrines,  urinals,  bath  room,  and  washing  basins.  In 
addition  there  was  a  "  hopper  "  sink  for  cleansing  bed-pans,  &c.  The  system 
for  flushing  latrines,  &c.,  was  most  satisfactory. 

8.  Dispensary,  Medical,  and  Surgery  Stores. — The  dispensary  was 
situated  on  the  forward  upper  deck  ;  it  was  large  and  fully  equipped  in 
every  way. 

The  medical  and  surgical  store-rooms  were  situated  in  the  after  "  orlop" 
deck,  and  were  well  suited  for  the  purpose. 

9.  Operation  Room. — This  was  situated  on  the  forward  upper  deck  ;  it 
was  equipped  with  every  modern  requirement. 

10.  Pack,  Linen,  and  Clothing  Stores. — These  Avere  situated  on  the 
forward  "  orlop"  deck,  and  were  ample  for  all  purposes. 

11.  Means  for  Disembarking  and  Embarking  of  Severe  Cases. — Two 
lifts,  one  forward  and  one  aft,  worked  by  means  of  the  donkey  engine  and 
derricks,  were  used  for  the  embarkation  and  disembarkation  of  severe  cases. 
They  were  of  great  service. 

12.  Deck  Space  for  Convalescents. — A  large  boat  deck  v»^as  reserved  for 
the  exercise  of  convalescent  patients  ;  it  was  well  provided  with  all  sorts  of 
easy  chairs. 

]  3.  Dieting  and  Cooking.— The  dieting  and  cooking  were  everything  that 
could  be  desired. 

14.  Work  Accomplished,  by  "Spartan." — The  "Spartan"'  arrived  in 
Durban  roadstead  on  November  7th,  1899,  but  was  not  able  to  get  over  the 
bar  until  November  11th.  Thirty-eight  sick  and  wounded  from  Pietermaritz- 
burg  was  embarked  the  same  day. 

The  "  Spartan  "  was,  off  and  on,  used  as  a  base  hospital  at  Durban  for 
varying  periods,  and,  in  addition,  made  the  following  voyages,  carrying  the 
number  of  sick  noted  : — 


Date. 

From 

To 

Number  of  Patients  carried. 

189!). 

November  28th 

December  21st 

1900. 
Eebraary  1st 

Durban  . ,        » . 
Durban  . . 

Durban  . . 

Cape  Town 
Cape  Town 

Cape  Town 

121  (included  all  wounded  from 
action  at  Willow  Granj^e). 

13  Officers  and  112  N.C.  Officers 
and  men  (including  7  Officers 
and  62  JST.C.  Officers  and  men  from 
action  at  Colensn). 

116  Officers  and  men. 

March  7th  . . 

Durban  . . 

Cape  Town 

13  Officers,  and  113  N.C.  Officers 

March]  9  th 

East  London 

Cape  Town 

and  men. 

3   Officers,  and    73   N.C.  Officers 
and  men. 

After  the  last-named  voyage  the  "  Spartan  was  used  as  a  base  hospital 
In  Tabic  Bay,  receiving  large  numbers  of  sick  from  the  10th  (Hunter's)  Division 
on  arrival  from  Natal,  8th  (Rundle's)  Division,  on  arrival  from  England,  and 
various  transports.  This  work  was  carried  on  until  May  21st,  on  which  date 
the  "  Spartan  "  sailed  for  East  London,  with  orders  to  lav  in  tli©  Buflalo  iiivev 
'      (;3959)  2  F     ■   ■  ^  "  '  '  ■ 
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and  act  as  a  base  hospital,  relieving  No,  2  Stationary  Hospital.  She  arrived 
at  East  London  on  May  24th,  but  not  being  able  to  cross  the  bar,  on  June  2nd 
orders  were  received  to  land  personnel  and  take  over  No.  2  Stationary 
Hospital,  and  this  was  done  the  same  night. 

After  this  date  the  "  Spartan  "  was  not  again  used  as  a  military  hospital, 
Afrer  waiting  outside  East  London  a  long  time,  and  still  not  being  able  to  cross 
the  bar,  she  was  ordered  to  Simon's  Bay  and  used  as  a  hospital  for  Boer  women. 

Remarhs. —  The  "  Spartan"  was  not  at  all  suited  for  the  work  for  which 
she  was  intended,  on  account  of  her  deep  draught  and  erratic  steering. 
Moreover,  she  was  a  well-known  "roller,"  and  the  dead  ballast,  placed  in  her 
by  the  Admiralty,  improved  her  capacity  in  this  direction.  She  was  for  this 
reason  alone  quite  unsuited  for  the  conveyance  of  sick  and  wounded. 

In  my  opinion  aiso  she  was  not  nearly  lai^ge  enough,  and  her  accommoda- 
tion for  sick  and  wounded  was  too  limited. 

'  The  wards  were  well  lighted  and  ventilated  ;  there  was  ample  superficial 
and  cubic  space  per  patient ;  the  various  stores,  dispensary,  &c,,  were  all  that 
could  be  required  ;  and  she  wa.s  splendidly  equipped. 

T.   P.  WOODHOUSE, 

Dover,  Lieut. -Colonel,  R.A.M.C. 

May  4th,  ]  903. 

E.—The  Hospital  Ship  "  Princess  of  Wales." 

The  Central  British  Pted  Cross  Committee  decided  on  September  19th, 
1899,  to  fit  out  a  hospital  ship  in  the  event  of  a  war  in  South  Africa.  On 
September  30th  it  was  resolved  to  get  ready  the  fittings,  and  at  the  same 
to  find  a  suitable  ship. 

This  resulted  in  the  selection  of  the  "  Midnight  Sun,"  renamed  the 
"  Princess  of  Wales.''  The  necessary  alterations  vv^ere  made,  and  the  ship 
left  for  South  Africa  on  December  8th,  1899,  and  arrived  at  Cape  Town  un 
January  8th,  1900,  when  some  necessary  repairs  had  to  be  carried  out.  On 
January  31st,  1900,  she  left  Cape  Town  with  174  invalids,  and  arrived  in 
Southampton  on  February  26th,  1900. 

The  second  voyage  out  commenced  on  April  12th,  1900,  and  on  May  29th, 
178  sick  and  wounded  were  embarked  at  East  London.  Some  of  these  were 
disembarked  at  Cape  Town,  while  others  were  embarked,  and  the  ship  left 
this  port  on  June  13th,  arriving  in  England  on  July  9th,  1900,  having 
173  invalids  on  board. 

The  third  voyage  out  commenced  on  August  23rd,  1900,  and  after  some 
detention  at  Cape  Town  the  ship  arrived  at  Durban  on  September  2  .th,  here 
she  was  employed  as  a  stationary  hospital,  and  four  Officei  s  and  255  of  other 
ranks  were  admitted  and  treated  in  the  wards.  On  November  5th,  1900,  she 
left  for  England,  and  on  December  10th,  1900,  disembarked  174  invalids  at 
Southampton.    From  this  date  she  ceased  to  be  used  as  a  hospital  ship. 

The  staff  consisted  of  five  Medical  Officers,  four  nursing  Sisters,  and 
41  N.C.  Offict-rs  and  men. 

The  Bed  Cross  funds  paid  for  everything  except  the  hospital  staff  and 
coal  supplies. 

Description. 

The  "  Princess  of  Wales "  (a  vessel  of  about  3,200  tons  gross  register) 
had  for  some  years  previously  been  used  as  a  pleasure  yacht,  and  many  changes 
were  consequently  necessary  before  she  was  fit  for  use  as  a  hospital  ship. 
The  three  upper  decks  were  set  apart  for  hospital  accommodation,  and  for  the 
use  of  the  184  patients  which  the  vessel  was  to  carry. 

The  upper  deck,  which  could  be  covered  by  awnings  when  necessary, 
afforded  ample  space  for  helpless  patients  to  lie  out  and  for  the  convalescent 
patients  to  promenade.  At  the  fore  part  of  this  deck  was  the  Ofiicers'  saloon, 
and  at  the  alter  part  a  deck-house,  which  had  foimerly  contained  cabins,  but 
which  had  now  been  cim verted  into  a  large  cabin  and  office  for  the  Principal 
Medic  tl  Officer  and  a  ward  f  jr  Officers. 

T/ir  Officers  luard  (Princess  Victoria  Ward)  was  arranged  to  accommodate 
four  sick  Officers,  and  was  fitted  with  swing  cots,  screened  off  from  each  other 
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by  curtains.  The  ventilation  was  perfect',  there  being  windows  on  either  side, 
and  also  doors  which  opened  on  to  the  upper  deck  promenade  space.  _  Adjoining 
the  ward  was  a  bath  room  having  a  small  annexe,  as  a  latrine,  leading  from  it. 

The  accommodation  for  the  N.C.  Officers  and  men.yr-Theve  were  four 
wards  fitted  up  to  accommodate  178  patients.  Two  of  these  wards  were  in 
the  fore  part  of  the  ship,  and  two  at  the  after  end  situated  on  the  main  and 
lower  decks.  All  the  cots  were  made  of  galvanised  iron  and  fixed,  with  the 
exception  of  eight  cots  in  the  "Princess  Alexandra  Ward"  on  the  after  part 
of  tije  main  deck.  These  latter  cots  v^^ere  so  constructed  that  they  could  be 
fixed  or  allowed  to  swing  as  desired.  On  the  main  deck  there  were  square 
ports  which  were  useful  as  additional  means  of  ventilation  in  hot  weather. 
They  could  not,  however,  be  utilised  if  the  weather  was  at  all  rough,  and  I 
cannot  recommend  them  as  they  are  not  easily  closed  in  case  of  emergency. 
There  was  also  a  small  ward  with  two  beds  for  infecti')us  cases  on  the  main 
deck  forward.  In  my  opinion  an  isolation  ward  should  be  situated  at  the 
after  part  of  the  ship,  as  the  current  of  air  generally  passes  from  the  fore  to 
the  after  part  of  a  vessel,  especially  when  it  is  in  inotion.  The  four  larger 
wards  had  each  a  small  room  (for  use  as  a  pantry)  for  the  nursing  Sister 
attached  to  them. 

Disinfecting  Rooms. — There  was  one  at  each  end  of  the  vessel  adjoining 
the  wards  on  the  main  deck.  A  room  of  this  description  is  essential  in  a 
hospital  ship. 

The  Water  Siipj^li/. — In  addition  to  the  water  stored  in  tanks  there  was 
a  distiller  which  maintained  an  ample  supply  of  fresh  water.  The  water  for 
drinking  passed  through  Berkefeld  filters  which  were  fitted  in  the  wards  and 
on  the  troop  deck.  These  filters  worked  well,  and  ensured  a  wholesome  supply 
of  drinking  water. 

The  Cooking  Galleys. — There  were  two  galleys,  one  for  the  saloon,  troops, 
and  invalids,  and  another  small  one  in  the  forecastle  for  the  ship's  company.  I 
do  not  consider  this  arrangement  entirely  satisfactory  as  it  would  be  better  to 
have  separate  galleys  for  the  hospital  and  for  the  saloon  and  troops.  The 
hospital  diets  ware  satisfactorily  cooked. 

Ventilation.— On  the  main  deck  and  in  the  lower  ward  Princess  Louise 
Ward  ")  aft  the  ventilation  was  good,  but  in  the  convalescent  ward  situated 
on  the  lower  deck  forward,  it  was  not  so  oood  as  the  fans  did  not  work  well  at 
times  and  the  ports  could  not  be  kept  open  if  the  weather  was  at  ail  rough. 

Latrine  accommodation  was  good,  but  might  have  been  greater  for  the 
convalescent  ward  and  troop  deck. 

Ligldiag. — Electric  light  was  used  throughout  the  vessel,  but  when  this 
means  of  lighting  is  used  an  ample  supply  of  candle  or  lamp  light  should  also 
be  supplied  for  use  in  case  of  accident  to  the  electric  light  plant. 

Laundry. — This  was  situated  on  the  main  deck  on  the  starboard  side 
forward  of  the  isolation  ward.  It  worked  well  but  was  a  little  too  small  for 
the  amount  of  work  which  had  to  be  done  at  times. 

Lyons'  Steam  Disinfector, — This  was  situated  between  the  isolation  ward 
and  the  laundry.    It  worked  "well. 

Drying  rooms  were  situated  amidships. 

Library. — There  was  a  good  supply  of  books  and  magazines  on  board 
which  were  much  used  by  the  patients.  There  were  other  means  of  amuse- 
ment provided  in  numerous  and  varied  kinds  of  games.  These,  together 
with  a  large  supply  of  tobacco,  cigarettes,  pipes,  and  other  luxuries,  were 
presented  l)y  H.K.H.  the  Princess  of  Wales. 

Clothing. — In  addition  to  the  hospital  clothing,  &c.,  supplied  by  the 
British  Ped  Cross  Society,  there  was  a  large  number  of  pillows,  warm  rags, 
sticks,  &c.,  presented  by  H.P.H,  the  Princess  of  Wales.  These,  the  patients 
took  with  them  on  leaving  the  ship,  as  also  any  other  warm  clothes  of  which 
they  were  in  need  (many  having  little  or  no  warm  clothing  when  taken  on 
board). 

The  operting  room  was  wtdl  supplied,  and,  among  other  appliances,  was 
fitted  with  an  excellent  Rontgen-ray  apj)aratus  supplied  by  Messrs.  H.  Cox 
and  Co.,  and  the  gift  of  His  Grace  the  Duke  of  Newca-.tle.  Some  very  good 
results  were  obtained  from  it. 

The  clisjjensary,  which  was  situated  amidships  on  the  starboard  side,  was 
well  formed  and  ample  for  all  requirements. 

(3959)  2  F  2 
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The  ice-mahing  machine  worked  well,  and  there  was  always  an  ample 
supply  of  ice. 

The  refrigerating  machineri/  and  chambers  (Hall's)  also  worked  well. 

The  quarters  for  the  Medical  Officers  were  situated  on  the  starboard  side 
of  the  main  deck  amidships.  The  bath  and  latrine  accommodation  was 
conveniently  situated. 

2'he  quarters  for  the  nursing  Sisters  were  situated  in  a  corresponding 
position  on  the  port  side.  These  quarters  could  be  completely  isolated  from 
the  rest  of  the  ship  by  closing  the  doors  placed  at  either  end  of  the 
alley  way. 

The  total  number  treated  in  hospital  during  the  three  voyages  was  741. 
Of  the^e  151  v/ere  cases  of  gunshot  wounds,  155  enteric  fever,  and  73  cases  of 
dysentery,  the  remainder  being  made  up  of  various  other  disease,  the  most 
important  being  cases  of  rheumatic  fever  and  heart  diseases.  Of  the  741  cases 
treated  on  bourd,  in  hospital,  522  were  conveyed  home  as  invalids,  173  were 
transferred  to  other  hospitals  or  returned  to  duty  in  South  Africa,  and  one 
case  of  enteric  fever,  occurring  in  a  patient  suffering  from  tubercular  disease  of 
lung,  terminated  in  death.  In  addition  to  the  above  there  were  45  admissions 
during  the  three  voyages  from  among  the  hospital  staff  and  the  ship's 
company. 

(Signed)       A.  Pearse, 
Aldershot,  Captain,  R.A.M.C. 

March  21st,  1901. 


F.—The  Hospital  Ship  ''Maine." 

Early  in  the  war  this  ship  with  its  navigating  staff  was  generously 
placed  at  the  disposal  of  the  Government  by  the  Atlantic  Transport  Com- 
pany, and  its  conversion  into  a  hospital  ship  was  undertaken  by  a  number  of 
American  ladies.  As  the  vessel  had  been  previously  used  as  a  cargo  and 
cattle  ship,  the  conversion  into  a  hospital  ship  entailed  heavy  expenses. 

The  ward  fittings  and  system  of  ventilation  followed  the  lines  of  those 
of  the  "  Princess  of  Wales." 

The  "Maine"  sailed  on  December  23rd,  1899,  and  arrived  at  Cape 
Town  on  January  21st.  On  February  5th  the  first  party  of  sick  and  vvounded 
was  received  on  board.  For  a  time  she  was  used  as  a  stationary  hospital  at 
Durban,  but  left,  for  England  on  March  l7th,  1900,  with  163  invalids,  and 
arrived  at  Southampton  on  April  23rd,  1900.  The  second  voyage  to  the 
Cape  commenced  on  May  3rd,  1900. 

On  June  8th,  1900,  she  sailed  from  Cape  Town  for  England  with 
160  patients  who  were  disembarked  on  July  3rd.  This  terminated  the  work 
of  the  ship  in  connection  with  the  South  African  Campaign. 

Description. 

Accommodation. — There  were  two  wards  in  the  fore  part  and  two  in  the 
after  part  of  the  ship.  In  each  case  the  wards  were  placed  one  above  the 
other  below.  Of  the  two  in  the  fore  part  of  the  ship,  the  upper  one  provided 
accommodation  for  12  Officers,  with  an  Officers'  sitting  room,  bath  rooms, 
lavatories,  &c.,  attached.  The  lower  ward  was  for  N.C.  Officers  and  men, 
and  had  54  cots  arranged  in  two  tiers  one  above  the  other. 

The  system  of  having  two  tiers  of  cots  is  not  satisfactory  for  acute  cases 
but  answers  well  for  the  lighter  cases. 

In  the  after  part  of  the  ship  the  upper  ward  had  accommodation  for 
37  cases  and  the  lower  for  70  cases,  in  both  these  wards  the  cots  were 
arranged  in  single  tiers. 

The  cots  were  Kuskin's  patent,  and  were  supported  by  iron  stanchions 
running  from  the  floor  of  the  ward  to  the  deck  above.  The  frame  work,  of  the 
cots  was  of  iron  with  a  wire  mattress.  The  side  rail  of  the  cots  could  be 
dropped  down  wnen  necessaty.  The  framework  of  the  cot  could  be  lifted  out 
so  as  to  remove  cot  and  patient  to  the  upoer  deck  when  considered  advisable 
for  change  of  air.  At  lirst  some  of  tlie  cots  were  made  so  as  to  swing  in  a 
rolling  sea,  but  this  system  was  soon  given  up  as  the  patients  do  not  like  it. 
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All  the  iron  fittings  of  the  cots  were  while  enamelled  so  that  they  could 
easily  be  washed. 

There  were  two  lifts,  worked  by  a  system  of  ropes  and  pulleys  by  which 
patients  could  be  lowered  from  the  upper  deck  to  the  wards  and  vice  versa. 
These  lifts  worked  well  and  w^ere  a  great  convenience. 

In  addition  to  the  wire  mattress  each  cot  had  its  hair  mattress  and  an 
ample  supply  of  blankets,  bed  linen,  &c. 

Bed  rests  were  supplied  to  support  patients  allowed  to  sit  up. 

The  approaches  to  the  wards  were  by  broad  companion  ladders  fore  and  aft. 

Presses,  cupboards,  &c.,  were  fitted  to  each  ward  for  general  use. 

Each  ward  had  a  system  of  Berkefeld  filters  with  iced  water  laid  on. 

Operating  Room. — There  was  an  excellent  operating  roorn  adjoining  tlie 
upper  ward  in  the  after  part  of  the  sliijD.  It  was  supplied  with  every  modern 
appliance  for  the  performance  of  surgical  operations.  The  operating  table 
was  made  of  two  thick  glass  plates  on  metal  supports. 

There  was  an  excellent  X-ray  apparatus  and  dark  room  for  photography. 

Surgery. — A  surgery  was  fitted  up  in  the  fore  part  of  the  ship  and  well 
supplied  with  drugs  and  surgical  appliances. 

Linen  Store. — Pack  store  and  clothing  store.  These  were  fitted  up  in 
the  hold. 

Laundry. — There  was  an  excellent  centrifugal  laundry  worked  by 
electricity  and  a  drying  room  attached.  The  laundry  was  capable  of  washing 
2,000  pieces  a  week.    It  worked  very  satisfactorily. 

A  mortuary  and  2^ost-mortevi  room  was  fitted  up  near  the  forecastle. 

A  bacteriological  room  was  fitted  up  in  the  fore  part  of  the  ship. 

The  heating  of  the  wards  was  carried  out  by  steam  radiators  and  was 
very  satisfactory. 

Lighting  by  skylights  and  side  ports  in  upper  wards  and  by  side  ports 
in  lower  wards.    The  ship  was  lighted  throughout  by  electricity. 

Ventilation. — By  ventilators  with  cowls,  wind  sails,  and  also  by  side 
port  holes.  In  the  lower  wards  there  were  large  ventilating  shafts  with  air- 
propellers  driven  by  electricity.  These  propellers  were  both  in-draught  and 
exhaust.    The  ventilation  was  satisfactory. 

Disinfection. — There  was  a  small  steam  disinfector,  but  for  disinfecting 
bed  linen,  clothing,  &c.,  steeping  in  percbloride  solution  and  subsequent 
boiling  was  invariably  carried  out. 

Disposal  of  Excreta. — Enteric  and  dysenteric  stools  were  treated  with 
Izal  or  carbolic  acid,  and  afterwards  poured  into  sinks  which  communicated 
direct  with  a  pipe  emptying  into  the  sea.  There  was  a  constant  head  of 
water-  running  in  all  the  sinks,  so  that  there  was  no  accumulation.  These 
sinks  were  placed  in  the  lavatories  attached  to  the  various  wards.  The 
bed-pans  and  urinals  were  carefully  disinfected  after  use. 

Latrines.  — The  latrines  were  on  the  trough  system.  Seats  for  the 
patients  were  placed  over  the  trough.  At  the  most  dependent  point  the 
trough  ended  in  a  pipe  leading  to  the  sea.  The  outlet  of  the  pipe  was  some 
distance  above  the  surface  of  the  sea-water.  There  was  a  constant  head  of 
water  running  in  the  trough,  so  that  all  excrement  was  at  once  washed  away 
and  the  closets  were  always  clean  and  sweet.  The  essential  point  is  that  the 
water  supply  is  ample  and  constant.  The  supply  was  regulated  by  the  taps 
at  either  end,  but  it  must  be  kept  constantly  running  in  considerable  volume 
when  the  wards  are  in  use.  [A  difficulty  was  experienced  in  the  Northern 
Chinese  waters  when  the  ship  was  full  of  serious  cases.  The  chief  engineer 
reported  to  me  that  the  pump  suj^plying  the  water  to  the  latrines  ^vas  going 
at  breakdown  speed,  and  there  was  danger  of  a  breakdown  and  consequent 
arrest  of  water  supply.  I  called  on  hma  for  a  statement  of  the  necessary 
fittings  to  ensure  a  constant  supply  of  water.  As  soon  as  the  sick  and 
wounded  were  transferred  to  the  Naval  Hospital  at  Yokohama,  I  had  the  ship 
dry-docked  and  a  second  pump,  with  a  larger  piston,  fitted  to  the  ship.  From 
that  time  there  was  never  any  difficulty.] 

Drinking  Water. — The  condensers  on  the  ship  were  not  in  working  order, 
and  consequently  water  was  taken  on  board  at  various  ports  and  stored  in 
tanks.  The  water  was  subsequently  filtered  and  generally  boiled,  but  the 
system,  of  taking  water  at  various  ports  is  unsatisfactory.  A  ship  to  be  used 
as  a  hospital  should  be  capable  of  condensing  suffi.cient  water  for  all  purposes. 
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The  sliijj  was  provided  with  refrigerators,  where  fresh  meat  was  stored. 
There  was  aTi  ample  supply  of  ice  for  every  purpose. 

Diets. — The  dieting  was  on  a  most  liberal  scale,  and  was  supplemented 
by  extras  of  every  kind. 

Special  Provision  for  Infectious  Disease. — The  only  place  where  infectious 
cases  could  have  been  isolated  was  in  the  room  used  for  bacteriological 
purposes.  As  this  was  in  the  fore  part  of  the  ship,  and  the  accommodation 
was  very  Innited,  it  cannot  be  said  to  have  been  very  satisfactory.  There 
Avere  no  infectious  cases  requiring  isolation  during  my  term  of  office. 

A  special  feature  of  the  ship  was  the  use  of  baths  in  the  wards  for  the 
treatment  of  enteric  fever  cases.  These  baths  were  full-sized,  and  fitted  on 
four  small  wheels  with  indiarubber  tyres,  so  that  they  could  be  wheeled 
alongside  any  cot  and  fixed  there. 

The  cold  bath  treatment  was  invariably  carried  out  in  enteric  fever  cases, 
and  the  results  were  highly  satisfactory.  As  soon  as  a  patient's  temperature 
reached  103^  he  was  given  a  bath,  and  some  patients  got  as  many  as  six  baths 
in  24  hours. 

Stajf  of  the  Hospital. 

1  major,  Hoyal  Army  Medical  Corps,  in  charge, 

4  American  civil  surgeons  doing  duty. 

1  compounder  (American). 
7  American  male  nurses. 

5  N.C.  Officers  and   men  (including  one  Warrant    Officer  as  chief 

wardmaster  and  clerk,  four  N.C.  Officers  in  charge  stores), 

2  American  ward  orderlies. 

14  St.  .John  Ambulance  ordei'lies. 

Another  special  feature  was  the  superior  training  of  the  American 
male  nurses.  These  men  were  educated  in  New  York,  and  their  practical 
acquaintance  with  nursing,  bathing  of  patients,  and  with  every  detail  of 
aseptic  surgery  made  them  invaluable.  There  were  no  lady  nurses  in 
my  time, 

As  a  hospital  for  acute  cases  of  disease  and  serious  cases  of  wounds,  &c.j 
the  ship  was  well  equipped  in  every  detail.  For  convalescents  it  was  not  so 
suitable,  as  the  deck  space  was  limited.  As  1  said  before,  in  equipping 
another  ship,  it  would  be  better  and  cheaper  to  start  with  a  good  passenger 
ship  with  more  space  between  decks  and  more  accommodation. 

I  ought  to  say  that  the  American  and  British  members  of  the  staff 
Avorked  very  harmoniously  together,  and  all  worked  well. 

The  professional  work  done  by  the  American  civil  surgeons  was  of  a  very 
high  order. 

J.  Meek, 

Major,  R.A.M.C. 


G,— The  Hospital  Ship  "Nubia."    (Captain  F.  J.  Fox.) 

Detail. — Gross  tonnage,  5>8 14*29  ;  Cargo  tonnage,  6,305  ;  nett  tonnage, 
3,844-81. 

Length,  430  feet ;  breadth,  49  feet ;  depth,  34  feet. 

Load  line,  7  feet  4  inches.  Horse-power,  nominal,  700  ;  indicated,  3,600, 
Number  of  crew,  Europeans,  99  ;  natives,  85, 

Histori/. — This  ship  was  built  at  Greenock  by  Messrs.  Caird  and  Co., 
early  in  1895,  for  the  Peninsular  and  Oriental  Steam  Navigation  Company, 
and  was  employed  on  passenger  service  between  London  and  India  until 
July,  1897,  making  nine  completed  voyages.  In  September,  1897,  she  com* 
menced  trooping  and  made  eight  voyages  to  India  and  the  Mediterranean, 
She  continued  as  a  troopship  until  March,  1899,  when  she  resumed 
passenger  S(3rvice,  making  a  voyage  to  China.  In  September)  1899,  she  was 
again  used  as  a  transport  and  proceeded  to  South  Africa,  arriving  at  Durban 
on  November  25th.  There  she  was  fitted  as  a  base  hospital  ship,  and 
remained  at  that  port  until  March,  1900,  when  she  sailed  as  a  hospital  ship 
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for  Southampton.  Since  March,  1900,  until  the  present  date,  she  has  made 
16  voyages  to  South  Africa.  Latterly  she  has  been  used  as  a  hospital  ship 
on  the  homeward  and  as  a  transport  on  the  outward  voyages. 

Engines. — ^The  chief  engineer,  Mr.  C.  W.  Ferguson,  informs  me  that  slie 
is  fitted  with  triple  expansion  engines,  with  Y/eir's  puinps.  These  engines 
were  of  the  latest  pattern  at  tlie  time  the  ship  was  built,  viz.,  1895,  and 
are  similar  to  those  now  being  placed  on  steamships.  He  also  informs  me 
that  these  engines  are  in  excellent  condition,  and  capable  in  smooth  water  of 
steaming  between  13  and  14  knots. 

Fresh  Water.- — The  ship's  tanks  hold  426  tons  of  fresh  water  :  26  tons 
can  be  made  daily  by  the  condenser.  Our  average  consumption  is,  roughly, 
25  tons  daily.  This  allows  a  constant  supply  for  every  requirement,  drinking, 
washing,  and  baths,  scrubbing  decks,  washing  clothes,  &c. 

Refrigerator  Chambers. — The  ship  is  also  fitted  with  Hall's  refrigerating 
engine,  which  circulates  brine  cooled  by  carbonic  acid  gas  through  pipes  in 
the  cooling  chambers  :  200  lbs.  of  ice  can  be  made  every  24  hours  in  addition 
to  keeping  the  temperature  of  the  chambers  at  —  2°  C.  These  chambers  are 
four  in  number.  The  purser,  Mr.  A.  D.  Young,  informs  me  that  when 
properly  and  carefully  stowed  they  are  capable  of  holding  about  13,500  lbs. 
of  fresh  meat,  2,250  head  of  poultry,  and  1,600  lbs.  of  fresh  fish,  besides  fresh 
vegetables.  This  amount  of  meat  would  besuflicient  for  50  saloon  passengers, 
500  troops,  and  a  ship's  crew  of  190  for  about  19  or  20  days.  In  addition 
to  this,  in  cool  weather  2,000  lbs.,  or  nearly  three  days'  supply,  may  be  hung 
in  the  butcher's  shop  for  first  use.  Eh-y  stores,  tinned  and  salt  meats,  can  of 
course  be  stored  in  large  quantities  in  adjacent  store  rooms.  The  2,250  head 
of  poultry  and  1,600  lbs.  fish  would  be  sufficent  for  a  round  voyage,  say,  to 
South  Africa  and  back. 

Construction — Figs.  1  and  2  (at  end  of  report)  show  diagrams  of  sections 
of  the  ship.  The  former  is  taken  vertically,  while  the  latter  gives  details  of 
cabins,  &c.,  on  the  hurricane  deck  and  four  horizontal  sections  in  which  details 
of  each  deck  are  depicted.  If  these  plans  ai^e  used  in  conjunction  with  the 
phocographs  in  the  body  of  the  report,  it  is  hoped  that  the  following  description 
will  be  made  clear  : — 

Working  by  Fig.  1  and  commencing  on  the  highest  deck,  and  proceeding 
from  the  forward  to  the  aft  extremity,  afterwards  dealing  with  each  successive 
deck  below  in  the  same  manner,  the  following  is  a  brief  description  : 

(1)  Boat  Beck  (marked  0  in  Fig.  1). — On  the  forepart  of  this  deck  are 

the  bridge  and  cabins  of  the  ship's  officers,  the  aft  portion  being 
nearly  filled  by  boats.  These  boats  are  of  interest,  as  it  has 
occasionally  been  found  necessary  to  make  use  of  them  for 
isolating  cases  of  infectious  disease.  The  boat  being  covered  in 
by  a  tarpaulin  and  a  bed  laid  on  boards  placed  across  the  thwarts, 
makes  a  comfortable  quarter.  Thorough  disinfection  is,  of  course, 
carried  out  after  removal  of  the  patient. 

(2)  Hurriccme  Deck  (marked  @  in  Fig.  1).— This  is  immediately  below 

the  boat  deck,  on  a  level  with  the  upper  decks  of  the  forecastle 
and  poop,  but  separated  from  by  the  fore  and  aft  well  decks.  It 
is  used  chiefly  as  a  promenade  and  lounge  deck,  on  the  starboard 
side  by  saloon  passengers  and  on  the  port  side  by  the  troops. 
Amidships,  on  the  forepart  of  this  deck,  is  the  captain's  cabin, 
the  music  saloon,  and  the  saloon  companion,  opening  on  to  which 
are  two  Medical  Officers'  cabins.  Further  aft  are  two  cabins,  one 
on  either  side.  Beyond  these  are  the  saloon  galley  and  engine 
casing.  Then  follow  six  cabins  of  various  sizes  for  convalescent 
Officers.  Abaft  of  these  is  the  smoking  room,  which  is  the  last 
house  on  this  deck. 

On  the  poop  deck  there  is  also  a  promenade  for  use  of 
invalids,  but  when  women  and  children  are  carried,  the  starboard 
side  is,  as  a  rule,  given  for  their  use  only.  Amidships,  on  the 
poop  deck,  are  winches  and  hatchways,  and  aft  of  these  a  deck 
house  covering  the  companion  way  to  G  and  F  Wards,  and  forming 
an  orderly  room  for  the  hospital. 
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Upper  Deck  (marked  (s)  in  Fig.  1),  commencing  at  the  bow,  is  tlie 
forecastle  which  is  occupied  by  the  berths  for  the  ship's  crew. 
Gangways  and  hatchways,  centrally  placed,  communicate  with  the 
Royal  Army  Medical  Corps  quarters  and  A  Wards. 

Proceeding  further  aft  is  the  fore  well  deck  in  which  are 
placed  the  cookhouse  and  bakery  on  the  starboard  side  and 
amidships.  A  small  laundry,  fitted  with  a  washing  machine, 
wringer,  &c.,  occupies  the  fore  portion  of -the  port  side,  behind 
which  at  a  slight  interval  are  the  troop  latrines  {see  Photo  No.  1 ). 
These  are  provided  with  10  seats  and  the  regulation  urinals 
necessary  for  500  troops.  In  addition  to  these  there  are  water 
closets, for  use  by  patients  in  the  cot  wards,  which  will  be  referred 
to  when  describing  the  decks  on  which  they  are  situated. 
Centrally  are  booby  hatches,  gangways,  ventilators,  &c.,  leading 
to  B,  C,  and  D  Wards.  Immediately  aft  of  the  well  deck  is  ihe 
saloon,  which  extends  across  the  whole  breadth  of  the  ship. 
Leading  from  the  saloon  to  the  aft  well  deck  are  long  alley  ways, 
one  on  either  side,  into  which  the  cabins  for  the  statF  and 
convalescent  Officers  open.  The  cabins  are  iiearly  all  "  outside," 
i.e.,  communicating  by  means  of  scuttles  with  the  outer  air,  the 
greater  part  of  the  centre  of  the  ship  being  taken  up  by  the 
casings  of  the  engines.  Bath-rooms,  w.c.'s,  and  lavatories,  for 
salooH  passengers,  are  also  situated  in  these  alley  ways. 

The  aft  well  deck  is  chiefly  taken  up  by  a  booby  hatch  and 
hatchway  looking  to  E  Ward.  In  this  hatchway  there  is  a  lift 
for  conveying  helpless  patients  either  to  or  from  the  ward 
{vide  Photo  No.  2),  which  also  shows  the  cot  in  which  patients 
are  raised  from  a  lighter  and  transferred  to  this  lift  when  loading 
cannot  be  carried  on  by  orderlies.  On  the  port  side  is  the 
operating  room  (Photo  No.  3). 

A  mortuary  is  situated  aft  of  this  under  the  fore  part  of  the 
poop,  also  small  baggage  rooms  and  latrines  for  the  Officers'  ward 
which  is  imniediately  behind.  This  Avard  is  fitted  with  nine  swing 
cots  which,  by  means  of  curtains,  can  be  made  more  private  than 
those  in  the  other  wards. 

Aft  of  the  Officers'  ward  is  G  Ward,  cubic  capacity  12,229 
cubic  feet,  and  superficial  area  1,483  square  feet,  which  is  now 
divided  by  a  fore  and  aft  partition.  Originally  this  ward  could 
take  88  hammock  cases.  It  has  also  at  one  time  been  fitted  for 
24  cots. 

Aft  of  G  Ward  are  three  baths,  one  of  which  is  for  disinfect- 
ing purposes.  There  is  also  a  wash-house  with  eight  basins  ; 
three  w.c.'s,  a  hopper,  and  a  linen  room  take  up  the  remainder  of 
this  deck. 

The  Main  Deck  (marked  0  in  Fig.  1). — The  fore  peak  on  this  deck 
forms  the  ship's  steward's  quarters,  immediately  aft  of  which  are 
the  Royal  Army  Medical  Corps  quarters.  These  have  a  cubic 
capacity  of  5,659  cubic  feet  and  superficial  area  of  808  square  feet, 
and  accommodate  40  men.  Aft  of  this  is  a  small  ward  (A)  of  cubic 
capacity  of  7,262  cubic  feet,  superficial  area  of  1,037  square  feet 
taking  40  hammock  invalids.  This  ward  is  only  suitable  for 
convalescent  cases.  Between  it  and  B  Ward  is  an  iron  bulkhead 
with  water-tight  doors. 

B  Ward,  cubic  capacity  19,687  cubic  feet,  superficial  area 
2,812  square  feet,  has  room  for  swinging  130  hammocks,  and  is 
therefore  suitable  for  that  number  of  invalids.  It  formerly  was  a 
cot  ward  in  which  38  swing  cots  were  located.  If  used  for  healthy 
troops  the  number  allotted  is  196.  In  this  ward  there  is  a  lift  for 
raising  helpless  patients  to  the  deck.  This  ward  is  separated 
from  D  Ward  by  an  iron  bulkhead,  in  which  are  two  water-tight 
doors. 

D  Ward  is  aft  of  B  Ward,  and  is  fitted  with  46  iron  and 
wood  (fixed)  cots.  In  this  ward  are  electric  fans  both  large  and 
small.    The  cots  do  not  swing,    I^arge  dressers  and  ice  chests  are 


No.  7,  Wash-house  on  Poet  Side  Alley-way  leading  from  1)  to  E  Ward. 

Basins  ou  hinges,  and  can  be  emptied  easily.    A  wooden  flap,  in  whicli  the  l)asin  is  hinged,  can  also  be 
I'aised,  and  the  zinc-lined  trough  underneath  used  for  washing  clothes.      Thi'ee  l)asins  and  flaps  are 
shown  raised,  those  in  the  intervals  being  in  the  uyual  position.    The  floor  here  is  concreted.    The  gang- 
way on  left  leads  to  the  u])per  and  hurriciuie  deck,  and  is  termed  the  emergency  ladder. 


No.  1,  Part  of  Troop  Latrine  showing  Ui-jnal  on  RuiiiT  of  Photo. 
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placed  in  the  ward.  The  arrangement  of  the  cots  is,  as  a  rule,  m 
pairs,  and  so  the  ward  is  not  so  suitable  for  acute  cases  as  those 
further  aft.  Iron  bulkheads  separate  this  ward  from  B  ward  and 
from  the  engine  casing.  Two  broad  alley  ways  approached  through 
water-tight  doors  lead  aft  from  the  ward.  In  the  starboard  alley 
way  are  situated  two  cells  for  prisoners  and  accommodation  for  a 
guard,  and  on  the  port  side  bath-rooms,  including  a  spray  bath 
and  17  wash-hand  basins  (Photo  No.  7),  each  provided  with  tap  and 
sink.  In  either  alley  way  there  is  also  a  zinc-lined  soiled  linen 
room.  The  engine  casing  occupies  the  central  part  of  the  ship, 
and  attached  to  this  is  a  steam  extractor. 

The  alley  ways  from  D  Ward  lead  through  water-tight  doors 
in  an  iron  bulkhead  to  E  Ward.  This  ward  (Photo  No.  4),  which 
has  a  cubic  capacity  of  20,797  cubic  feet,  and  superficial  area  of 
2,773  square  feet  is  fitted  with  40  swing  cots.  These  swing  cots, 
which  measure  6  feet  1  inch  by  2  feet  2  inches,  are  sh.nig  on  iron 
supports,  have  iron  side  rails,  and  the  mattress  rests  on  iron  laths. 
A  small  sliding  bolt  fixes  the  cot  where  necessary.  Each  cot  has 
a  small  wooden  table  8  inches  broad  fixed  ,  by  a  hinge  to  the  side 
rail  so  that  it  can  be  placed  across  the  bed  if  required.  A  circular 
hole  in  the  table  receives  a  tumbler.  The  ward  is  fitted  with  a 
large  dresser  and  ice  chests.  As  in  D  Ward,  two  large  electric 
propulsion  fans  [vide  Photo  No.  5)  draw  fresh  air  through  the  air 

trunks  marked        ,  and  propel  it  into  the  ward.    These  fans  are 

placed  as  far  away  from  the  hatchways  as  possible  and  deliver  air 
against  the  bulkheads  so  that  no  draught  is  felt  by  patients. 
Four  portable  electric  fans  are  fitted,  two  on  either  side  of  this 
and  the  other  cot  wards.  Electric  kettles  and  electric  sterilisers 
for  instruments  are  also  provided  in  these  wards.  Steam  radiators 
are  fitted  on  all  decks,  vide  (S.R.)  in  Fig.  2. 

The  dispensary  is  placed  on  the  starboard  side  of  E  Ward. 
This  has  a  superficial  area  of  192  square  feet  and  cubic  capacity  of 
1,488  cubic  feet.  It  is  furnished  with  bottle  racks,  drawers, 
cupboards,  counters,  &c.,  and  meets  all  requirements.  Both  salt 
and  fresh  water  are  laid  on  ;  it  has  also  a  sink.  A  n  electric  kettle 
is  also  available. 

Aft  of  E  Ward,  through  water-tight  doors  in  another  bulk- 
head, is  F  Ward,  which  is  fitted  Avith  31  swing  cots  and  other 
appliances  similar  to  E  Ward.  It  has  a  cubic  capacity  of 
17,242  cubic  feet  and  superficial  area  of  2,299  square  feet. 

Aft  of  F  Ward  are  two  baths  and  two  w.C.'s,  beyond  which  is 
a  ship's  steward's  peak. 

(5)  Olio])  Deck  (marked  (s)  in  Fig.  1). — The  fore  part  of  this  deck  is 
occupied  by  native  steward's  quarters.  Aft  of  which  and  just 
below  A  Ward  ai'e  the  armoury,  magazine,  canteen,  and  general 
issuing  rooms,  and  the  bread  store. 

Further  aft  but  not  communicating  with  these    rooms  is 
C  Ward,  which  is    approached   by  a  central  hatchway  from 
B  Ward. 

C  Ward  has  a  cubic  capacity  of  18,281  cubic  feet,  a  superficial 
area  of  2,812  square  feet,  and  is  practically  a  similar  ward  to 
B  Ward.  It  is  fitted  for  196  healthy  troops  or  130  invalids.  At 
one  time  this  ward  was  fitted  with  50  fixed  cots,  but  this  would 
seem  somewhat  too  crowded  for  any  but  mild  cases  of  illness.  The 
ventilation  in  this  ward  is  accelerated  by  a  steam  extraction  pipe. 

Through  a  hatchway  from  C  Ward  the  hammock,  bedding, 
and  hospital  linen  rooms  are  approached.  These  are  situated  on 
the  flats  below  the  orlop  deck,  where  there  are  also  stores  for 
hospital  clothing,  helmets,  &c.  The  space  further  aft  is  filled  by 
the  engines,  baggage  rooms,  purser's  stores,  refrigerating  chambers, 
&c.,  as  far  as  the  puop  bulkhead.  Beyond  this  and  approached  by 
a  hatchway  through  G  are  F  Ward  are  hospital  pack  and  linen 
stores  and  ship's  linen  stores. 
(3959)  2  G 
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Incidental  Remarks. 

The  ship  is  fitted  throughout  with  electric  light  supplied  from  two 
dynamos  in  the  engine  room. 

The  cabins  for  mvalid  Officers  are  good  and  roomy,  but  are  only  fit  for 
treatment  of  patients  that  can  walk,  as  the  narrow  eritrance  makes  conveyance 
of  helpless  patients  inconvenient  and  distressing  to  such  patients.  The  nine 
berths  in  the  Officers'  ward  are  suitable  for  any  kind  of  case  (Plats  No.  6). 
The  ward  is  approached  by  wide  doorways,  and  meets  all  requirements.  It 
is  supplied  with  jDortable  electric  fans,  electric  radiators,  &c.,  and  is  a  cheerful, 
well  ventilated  ward. 

Berkefeld  filters  are  used  in  the  dispensary,  but  water  for  drinking  has 
not  hitherto  been  filtered,  as  the  sources  of  supply  from  the  shore  have  proved 
satisfactory,  and  distilled  water  should  not  generally  require  filtration. 

Mess  table  accommodation  is  sufficient  and  comfortable.  In  hammock 
wards  the  number  of  men  allotted  are,  as  a  rule,  calculated  by  the  number 
that  can  be  seated  at  the  tables,  i.e.,  for  healthy  troops.  The  number  of 
invalids  is  estimated  from  tlie  number  of  hammocks  that  can  be  swung.  A 
proportion  of  healthy  troops  sleep  on  the  decks. 

In  the  cot  wards  there  is  table  and  seating  room  for  over  three -fourths  of 
the  number  of  cots,  and  in  some  cases  room  for  all. 

The  arrangement  of  cots  is  shown  in  Fig.  2.  The  fixed  cots  are  shown  in 
the  photo  of  E  Ward  No.  4.  These  have  wooden  sides.  Iron  laths  support 
the  mattress.    Tables  similar  to  those  for  swing  cots  are  attached. 

Both  cot  and  hammock  wards  are  supplied  with  fresh  water  taps  and 
drinking  cups,  and  a  receptacle  for  overflow.  A  waste  pipe  from  this 
receptacle  to  the  scupper  would  be  an  improvement.  All  the  water-tight 
doors  on  board  measure  40  inches  or  more  in  width,  so  aro  well  adapted  for 
hospital  requirements. 

All  baths  are  full  size,  made  as  a  rule  of  enamelled  iron  ;  hot  water 
can  be  supplied  to  all.  Cold  salt  and  fresh  water  are  also  available.  The 
w.c.'s  for  cot  wards  have  enamelled  porcelain  pans  with  a  hjnged  seat.  They 
are  of  the  pattern  supplied  by  Messrs.  Doul'ton  and  Co.  especially  for  the 
Peninsular  and  Oriental  Company. 

Hooks  are  fitted  all  round  the  decks  for  hanging  patients'  clothing,  &c. 

Diet  boards  are  hung  on  hooks  in  lower  part  of  deck  over  the  cots. 

Life  belts  are  provided  and  placed  in  a  rack  over  every  pe^tient. 

Present  accommodation  for  invalids  : — 

35  convalescent  Officers  in  cabins. 
9  invalid  ,,        Officers'  Ward. 

[  7 1  invalids  in  swing  cots  in  E  and  F  Ward. 
143  cots       ...<^  46        „       fixed      „.     D  Ward. 

[26         „  „         „      G     „      (two  tiers). 

(When  not  used  for  women  and  children.) 
44  invalids  in  hammocks  in  G  Ward. 
40  4. 
130  „  „  B  „ 

^130  ,,  C  „ 

II.A.M.C.--40  in  E.A.M.C.  quarters  and  10  in  guard 
room  quarters  amidships. 

At  Durban  in  1900  when  employed  as  a  hospital  ship  at  the  base,  the 
accommodation  on  board  varied  somewhat  from  the  foregoing,  there  being  a 
CQiisiderably  larger  number  of  cots.    The  actual  distribution  was  as  follows  : — 

35  convalescent  (Officers  in  cabins. 

9  invalid  Officers  in  Officers'  Ward. 
40  hammocks  in  A  Ward. 
38  swing  cots  in  B  ,, 
50  fixed  cots  in  C  ,, 
46  ,,  „  D  „ 
40  swing  cots  in  E  ,, 
31  „  „  F  ,, 
24     „       „      G  „ 


344  invalids  in 
hammocks. 


{To  face  234.) 
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No.  2  shows  (1)  Sling  Cot,  in  ^yhich  patients  are  lifted  from  a  lighter  hy  the 
steam  crane  and  Ijrought  on  board  to  lie  transferred  to  the  lift  (2)  and 
then  lowered  in  the  lift  to  E  ward  below.  Sling  Cot  is  sent  down  with 
the  patient  in  it  if  necessary. 
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making  a  total  accommodation  for  313"  patients,  viz.,  44  Officers'  berths, 
133  swing  cots,  96  fixed  cots,  and  40  hammocks. 

The'Medical  Officers,  nursing  Sisters,  and  50  Eojal  Army  Medical  Corps 
being  als(j  provided  for.  It  will  be  noticed  that  C  Ward  has  a  larger 
proportion  of  cots  with  regaid  to  cubic  space  than  the  other  wards,  but  this 
arrangement  was  made  with  a  view  to  providing  for  mild  cases  and 
convalescents. 

General  Worldng. 

Permanent  Staff— 

1  Medical  Officer  in  charge. 
1  quartermaster. 

1  Warrant  Officer  as  chief  wardmaster. 

1  staff-sergeant  as  clerk. 

1       ,,  steward. 

1  sergeant  as  compounder. 

1      ,,  pack-store  keeper,  linen,  &c. 

1      ,,      „  wardmaster. 

1  corporal.    General  duty. 

1  lance-corporal.    General  duty. 

8  privates  as  ward  orderlies. 

Additional  Stajf. — The  number  required  nnist  of  coiu'se  vary  v;ith  the 
number  and  class  of  invalids  embarked.    As  a  general  rule — 

4  Medical  Officers, 
4  nursing  Sisters, 
30  N.G.  Officers  and  privates 

are  necessary.  Of  the  N.C.  Officers  three  should  be  above  the  rank  of 
corporal  as  they  are  to  perform  the  duties  of  wardmasters  and  have  consider- 
able responsibility. 

This  would  make  a  total  of  45  N.C.  Officers  and  men,  a  number  which 
should  meet  the  requirements  on  the  voyage,  also  those  of  embarking  and 
disembarking  invalids,  which  often  involve  considerable  labour. 

Permanent  Staff— Pay  and  Clothing. — A  pay  list  is  rendered  at  the  end 
of  each  voyage  to  the  Station  Paymaster,  Southampton.  This  is  as  far  as 
possible  closed  on  the  date  of  returning  to  England.  Clothing  is  requisitioned 
for  direct  from  Pimlico  and  a  clothing  ledger  kept.  Occasionally  small 
quantities  are  obtained  at  ports  of  call. 

Equipment,  Royal  Army  Medical  Corps. — Equipment  is  taken  on 
ledger  charge  in  the  usual  manner. 

Ordnance  Equipment. — Filters,  diet  trays,  cups,  feeders,  invalid 
chairs,  &c.,  are  also  held  on  ledger  charge. 

Fixtures  and  Sea  Equipment, — Cots,  tables,  life  belts,  &c.,  are  held  on 
charge  by  the  ship's  troop  deck  Officer. 

Bedding. — Mattresses,  pillows,  blankets,  and  hammocks  are  drawn  from 
the  troop  deck  Officer  on  receipt,  and  are  returned  to  him  when  no  longer 
required. 

Linen. — Sheets,  pillow  sHjds,  towels,  tea  cloths  are  drawn  on  receipt  from 
the  purser  and  are  returned  when  no  longer  wanted.  Articles  whicli  are 
soiled  during  the  voyage  are  exchanged  by  the  purser  for  clean  ones. 

Ward  Equipment. — Knives,  forks,  spoons,  mugs,  plates,  kettles,  dishes, 
salt  jars,  mustard  pots,  pepper  castors,  tubs,  tumblers,  corkscrews,  and  breacl 
bags,  &c.,  are  also  drawn  from  the  pui^ser  on  receipt  and  returned  when  no 
longer  required. 

Soap). — Soap  for  patients'  personal  use  is  drawn  from  the  purser  on 
receipt  and  is  served  out  as  required  up  to  the  regulation  allowance. 

Cleaning  Materials  for  Wards. — These  are  drawn  from  the  troop  deck 
Officer  as  found  necessary. 

Disinfectants. — Thei^e  are  also  drawn  from  the  troop  deck  Officer  and  a 
certificate  of  the  quantity  issued  given  at  the  end  of  the  voyage. 

Hosjnial  Clothing, — Blue  serge  gowns,  waistcoats,  trousers,  flannel  and 
cotton  sliii'ts  and  drawers,  neckerchiefs,  socks,  and  slippers  are  obtained  from 
the  Army  Ordnance  Department  at  Southampton,  and  held  on  charge  in  the 
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equipment  ledger.  At  tlie  termination  of  the  voyage  all  soiled  articles  are 
handed  bade  to  the  Ordnance  Officer  for  washing  and  written  oft'  on  voucher. 
A  similar  number  of  clean  articles  being  obtained  on  requisition  to  replace  the 
soiled  ones. 

Diets  and  Extras. — All  cooking  is  done  by  the  ship's  staff".  Diet  sheets 
are  used  as  for  a  hospital  ashore.  Summaries  are  rendered  by  wardmasters  to 
the  quartermaster  who  demands  daily  from  the  purser  on  Army  Form  I  1218. 

All  issues  are  accounted  for  on  Army  Form  73 &  which  is  signed  daily 
by  the  Medical  Officer  in  charge.  This  together  with  Army  Form  F  736  is 
made  up  monthly  or  to  the  end  of  the  voyage  as  the  case  may  be.  Army 
Form  F  736  is  rendered  to  the  disembarking  Medical  Officer  at  Southampton, 
also  diet  sheets,  at  the  end  of  the  complete  voyage  out  and  home. 

Pach  Store. — A  pack  store  cheque  book  Army  Book  182  is  kept.  This 
is  checked  during  the  voyage  home.  Kits  of  men  who  die  on  the  voyage 
home  a.re  handed  to  the  Embarking  Staff  Officer  at  port  of  disembarkation. 

Vo'Iaahles. —  Army  Book  191  is  kept  and  all  valuables  locked  up  in  a 
safe  in  the  cabin  of  the  Medical  Officer  in  charge.  On  arrival  home  the 
valuables  are  handed  over  to  the  Medical  Officer  in  charge  of  the  hospitals  to 
which  the  patients  are  transferred. 

Medical  and  Surgical  Stores. — As  a'  rule  these  are  drawn  from  the 
Medical  Store  Depot  at  Southampton,  supplemented  when  necessary  by 
requisitions  at  ports  of  call. 

Routine. 

Embarkation  of  Invalids. — (l)  From  the  shore.  As  a  rule  the  number  of 
invalids  to  arrive  is  notified  the  day  previous  to  their  embarkation.  Cots  are 
equipped  with  bedding,  &c.,  and  hammocks  held  ready  for  issue  as  required. 
When  the  hospital  or  other  train  comes  in  the  invalids  are  seen  by  the  Medical 
Officer  in  charge  of  the  ship,  who  hands  each  a  ticket  showing  the  ward  to 
which  the  patient  is  to  proceed  and  the  diet  he  requires.  In  the  meantime 
the  sergeant-major  with  a  fatigue  party  unloads  the  kits  and  places  them 
separately  on  the  platform.  Those  patients  whom  the  Medical  Officer  considers 
capable  of  walking  on  board  are  directed  to  claim  their  kits  and  fall  in  close  at 
hand,  when  their  names  are  checked  by  the  embarking  staff.  Beef  tea  and 
bread  is  handed  to  any  wishing  for  refreshment  while  this  is  going  on.  The 
patients  are  then  marched  on  board  wheie  the  quartermaster  sends  them  with 
orderlies  to  their  wards,  and  the  steward  notes  their  diets.  Their  kits  are 
taken  on  board  at  the  same  time  and  are  again  identified  by  the  owners  in 
their  w;irds. 

Patients  not  considered  fit  to  walk  are  detrained  on  stretchers  refreshment 
given  them  and  their  kits  found  and  brought  to  them  by  the  orderlies.  After 
being  noted  by  the  embarking  staff  they  are  carried  on  board  and  lowered  to 
their  wards  by  means  of  one  of  the  lifts.    Their  kits  are  brought  on  with  them. 

In  the  wards  the  patients  are  received  by  the  wardmaster  and  orderlies, 
and,  if  necessaxj-,  at  once  placed  in  bed.  A  Medical  Officer  supervises  and 
orders  whatever  extras  or  medicine  cases  may  require. 

Documents  and  valuables  are  taken  over  as  soon  as  the  invalids  havo 
embarked.  The  kits  of  all  cot  cases  are  handed  over  to  the  pack  storekeeper. 
Those  of  hammock  cases  are  retained  by  the  men  and  stored  in  racks  provided 
for  the  purjiose  over  their  mess  tables. 

As  soon  as  the  chief  wardmaster  reports  that  ward  arrangements  are 
completed  the  Medical  Officers  and  nursing  Sisters,  if  not  detained  there  by 
their  previous  duties,  go  to  their  wards  and  every  case  is  inquired  into.  Fire 
station  orders  are  read,  and  attention  is  drawn  to  the  standing  hospital  and 
ship's  orders  which  are  hung  up  in  the  wards.  Diet  sheets  are  made  out  by 
wardmasters  and  at  the  first  opportunity  are  sent  to  the  office  for  comparison 
with  the  invalidinof  documents  and  A.  and  D.  book.  ■ 

Houtine  on  Voyage. — Patients  breakfast  at  7  a.m.  ;  have  dinner  at 
12  n<wn  ;  tea  at  4  p.m.  One  pint  of  beef  tea  is  ordered  for  them  at  11  a.m., 
and  one  pint  at  7  p.m.,  in  addition  to  the  ordinary  diet.  This,  of  course,  does 
not  refer  to  acute  cases. 

Nm  sing  Sisters  commence  duties  at  9.30  a.m.  Medical  Officers  go  round 
at  9.45  a.m.  The  Medical  Officer  in  charge  visits  all  wards  between  10  a.m. 
and  11  a.m. 


237 


The  captain  of  the  ship,  as  a  rule,  goes  round  at  11  am,;  after  which 
patients  who  are  not  required  to  remain  in  their  wards  are  allowed  to  go  on 
deck  if  they  wish.  They  , have  also  the  same  opportunity  after  breakfast  until 
9.30  a.m.,  and  at  any  time  during  the  afternoon  and  evening  up  to  9  p.m.  if 
marked  "  Up"  and  "  Up  B.D."  on  their  diet  sheets. 

An  Orderly  Medical  Officer  is  detailed  daily  who  goes  round  meals,  &c., 
as  on  shore.    There  is  also  a  nursing  Sister  on  duty. 

An  orderly  wardmaster  is  detailed  for  duty  after  5  p.m.,  up  to  which  time 
all  N.C.  Officers  and  men  on  ward  duty  are  in  attendance.  One  private, 
Royal  Arm  J  Medical  Corps,  is  placed  on  duty  in  each  ward  as  an  orderly  who 
can  be  called  in  case  of  emergency  urJess  special  orderlies  are  employed  in  that 
particular  ward. 

Lights  out  sound  at  9.15  p.m.,  after  which  no  talking  is  allowed. 

Periodical  inspections  of  the  pack  store  are  made  by  the  Medical  Officer 
in  charge  with  a  view  to  ensuring  accuracy  in  the  entries  in  the  pack  store 
book. 

Diet  sheets  are  frequently  checked  with  the  sunnnaries  sent  in  by  ward- 
masters. 

All  instruments  and  surgical  appliances  are  inspected  weekly,  as  exposure 
to  sea  air  has  a  tendency  to  cause  steel  to  rust  quickly. 

Aiimscments. — Deck  quoits  and  bull  boards  are  provided.  Concerts  and 
other  entertainments  are  held  once  or  twice  a  week.  An  ordinary  transport 
library  of  100  books  is  allowed  by  regulation.  Periodicals,  &c.,  which  are  sent 
by  Mr.  Dalton  on  behalf  of  the  Mill  Hill  Unitarian  Guild  of  Service,  10,  Clare- 
mont  Street,  Hanover  Square,  Leeds,  who  is  mentioned  for  his  kindness  in 
sending  a  large  sup})ly  (500  magazines  besides  other  Ijooks),  and  promises  for 
further  help — chess,  draughts,  solitaires,  and  other  similar  games,  cards,  &c,, 
are  available  in  each  ward,  but  are  not  infrequently  badly  damaged  before 
return. 

When  passing  through  the  tropics  a  sail  bath  is  provided  on  deck  between 
5  a.m.  and  7  a.m. 

Disembarkation. — As  soon  as  the  hour  of  disembarkation  is  ascertained 
arrangements  are  made  for  checking  equipment,  &c.,  all  stores  not  actually 
required  are  handed  back  to  the  troop  deck  Officer  and  purser.  The  hospital 
clothing  of  cot  cases  is  withdrawn  and  their  own  substituted,  and  all  held  in 
readiness  to  disembark  and  entrain  for  their  destinations.  As  a  rule  a  cable- 
gram has  been  received  at  Las  Pahnas  re  the  homeward  journey  specifying  the 
destination  of  the  invalids,  and  so  previous  preparation  can  be  made.  Patients 
are  given  their  last  meal  as  late  as  possible  before  disembarking,  so  that  they 
may  not  feel  the  want  of  food  until  after  arrival  at  their  stations. 

Arrangements  are  made  by  the  disembarking  Medical  Officer  for  any 
food  necessarily  required  on  jouriLcys,  and  for  medical  attendance,  &c.  A 
Medical  Officer  from  the  ship  being  generally  detailed  by  him  if  parties 
proceed  to  other  stations  than  Netley,  so  no  further  arrangements  are  made 
for  them  from  the  ship. 

Army  Form  B  179,  medical  transfer  statements  and  medical  historv 
sheets  are  completed  for  every  patient.  When  any  invalids  are  proceeding 
to  Netley  the  Medical  Offi.cer  in  charge  accompanies  them. 

General  Remarks. 

The  ventilation  of  the  ship  throughout  is  very  good.  Seldom,  if  ever, 
even  in  the  tropics  is  any  smell  detectable  in  the  lower  wards,  and  the  cot 
wards  are  always  pure. 

She  is  a  good  sea  boat  and  fitted  with  bilge  keels  which  minimise  her 
rolling.  The  decks  overhead  average  about  7  feet  5  inches  high,  ,s<)  that  they 
never  interfere  with  free  movement  in  attending  sick. 

Extra  cots  can  be  fitted  up  in  the  hammock  wards  by  ship's  carpenter  in 
emergencies.    Twenty-four  spare  ones  are  at  present  on  board. 

The  photographs  were  taken  by  Mr.  E.  V.  Harris,  the  ship's  electrician. 
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A  feiv  Suggested  Alterations. 

1.  The  addition  of  a  disinfecting  chamber.  There  is  a  drying  cupboard 
on  board,  which  is  seldom  if  ever  used,  and  wliich  could  be  converted  with  very 
little  expense. 

2.  The  provision  of  a  hinged  door  at  the  side  of  the  operating  room 
would  enable  the  transference  of  patients  from  the  lift  with  much  greater 
facility,  as  at  present  the  door,  which  is  narrow,  is  placed  at  the  end  where 
the  deck  is  very  uneven,  and  other  structures  interfere  with  the  safe  transport 
of  the  patient. 

3.  The  lifts  are  not  sufiiciently  long  to  take  a  regulation  stretcher,  but 
meet  requirements  where  the  ship  stretchers  are  used.  The  hatchways  give 
sufficient  space  for  these  lifts  to  be  elongated. 

4.  No  special  portion  of  the  ship  ha.s  been  set  aside  for  isolation  purposes. 
This  has  been  cairied  out  by  placing  patients  in  boats  as  before  described,  or 
in  such  parts  of  the  ship  as  happened  to  be  unoccupied  at  the  time.  A  small 
isolation  ward  would  be  advantageous.  This  could  be  erected  on  the  boat 
deck. 

5.  Tm^o  or  three  padded  rooms  might  be  added  with  advantage,  as  at 
present  there  is  no  provision  made  for  conveyance  of  insane  patients. 

(Signed)       0.  E.  A.  Julian, 

Major,  RA.M.a 

Cape  Town,  Medical  Officer  in  charge  of 

August  12th,  1903.  hospital  ship  "  Nubia." 
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PABT  XI. 

KEPOET  ON  EMBA.EKATION,  DISEMBARKATION,  AND  MANAGE- 
MENT, EEOM  A  MEDICAL  POINT  OF  VIEW,  OF  TEOOPS 
AND  INVALIDS  PROCEEDING  TO  AND  FROM  ACTIVE 
SERVICE  ON  BOARD  SHIP,  BASED  ON  THE  EXPERIENCE 
OF  THE  SOUTH  AFRICAN  WAR,  1899-1902. 

(Major  C.  J,  W,  Tatham,  R.A.M.C,  late  Embarking  Medical  Officer, 

Cape  Town.) 

The  transport  of  400,000  men,  their  horses,  arms,  and  baggage  a  distance 
of  over  G,000  miles  by  sea  and  back  again  to  their  own  country  is  a  feat  which 
has  Tjot  hitherto  been  attempted  by  any  nation.  England  has  sent  out  many 
previous  expeditions,  but  none  on  so  large  a  scale  as  that  necessitated  by  the 
recent  war  in  South  Africa.  The  experience,  therefore,  gained  in  this  campaign 
will  be  of  use  in  all  branches  of  the  service  in  the  future.  As  regfards  the 
medical  Jirrangements  in  connection  with  the  transport  of  troops  by  sea  it 
should  be  particularly  useful,  as  in  recent  years  the  improvements  and  comforts 
on  board  ship  have  been  so  much  increased. 

It  will  be  convenient  to  consider  the  subject  under  the  following 
headiugs  : — 

Section  1, — Embarkation  of  healthy  troops — 

(1)  Class  of  ship. 

(2)  Accommodation  of  the  men. 

(3)  Hospital  arrangements  and  defects. 

(4)  Disposal  of  sick  on  disembarkation. 

(5)  Accommodation  for  healthy  troops  on  the  liomeward  voyage 

Section  2. — Embarkation  of  invalids — 

(1)  Class  of  ship, 

(2)  Method  of  selecting  and  fitting  a  shiji. 

(3)  Accommodation  of  the  invalids, 

(4)  Arrangements  for  berthing  them. 

(5)  Hospital  arrangements  and  classification. 

(6)  Diet. 

(7)  Disposal  on  disembarkation. 

Section  1, — Embarkation  op  Healthy  Teoops. 
(1)  Class  of  Ship. 

The  transport  of  the  troops  to  South  Africa  was  carried  out  either  in 
ships  chartered  by  the  Transport  Department  of  the  navy,  transports  proper, 
or  in  ships  in  which  accommodation  for  a  certain  number  of  Officers  and  men 
was  engaged  for  the  voyage  only  at  a  fixed  sum  per  head,  this  including 
rations ;  but  such  vessels  were  not  chartered,  and  the  owners  were  not 
precluded  from  carrying  certain  kinds  of  cargo  and  taking  other  civilian 
passengers,  if  all  the  accommodation  was  not  required  for  tlie  troops.  Such 
ships  are  known  as  troop-freight  shi]3S. 

Transports. — The  transports  proper  were  of  two  kinds — those  for  carrying- 
infantry,  and  those  which  conveyed  cavalry,  both  men  and  horses,  A  certain 
number  of  vessels  are  almost  always  in  use,  such  as  the  "  Assaye,"  "  Plassey," 
and  "  Dilwara,"  employed  in  the  Indian  trooping  service.  They  are  specially 
selected  for  the  service,  and  their  fittings  are  practically  permanent.  They 
make^  most  excellent  transports,  and  the  troops  have  every  comfort.  In 
addition  to  these  a  number  of  large  liners  are  scheduled  as  suitable,  and  taken 
up  and  fitted  as  occasion  may  require.  A  great  numDer  of  these  were  employed 


240 


during  the  first  year  of  the  war.  The  majority  of  them  were  suitable  for  the 
purpose,  but  in  many  the  work  was  new  to  their  personnel,  and  in  their  early 
voyages  they  were  not  so  com  Portable  for  the  men  as  they  subsequently 
became.  SS.  "  Orotava,"  "Canada,"  "  Bavarian,"  and  "  Tagus "  were  among 
the  best. 

Horse  Shij^s. — The  horse  transports  for  cavalry  carried  smaller  numbers 
of  men,  and  in  these  ships  the  horses  were  the  first  consideration.  The  troop 
decks  were  below  the  horse  decks,  and  in  many  cases  were  stufiy,  hot,  and 
dark ;  and  from  the  fact  of  the  troop  decks  being  so  near  the  water  line,  there 
was  a  difficulty  in  always  keeping  the  ports  open.  The  personnel  of  sucli 
ships  also  was  frequently  of  an  inferior  class,  the  cooking  and  galley  arrange- 
ments were  bad,  the  saloon  accommodation  for  Officers  and  the  saloon  stores 
were  indifferent ;  as  a  rule  there  was  no  refrigerator,  and  as  a  consequence 
there  was  a  difficulty  about  carrying  sufficient  fresh  dead  meat,  particularly 
as  they  were  slow  ships,  and  took  three  or  four  days  longer  on  the  voyage 
than  the  large  liners,  and  several  times  a  week  a  ration  of  tinned  beef  and 
biscuits  was  issued.  This  did  not  matter  so  much  on  the  outward  voyage, 
when  the  men  were  healthy.  But  these  ships  had  one  great  advantage  over 
the  inl'antry  ships,  which  carried  larger  numbers  of  men,  in  that  there  was  in 
the  horse  transports  more  deck  space  for  air  and  exercise. 

Troop-Freight  Ships. — Troop-freight  ships  wei^e,  as  a  rule,  satisfactory  if 
for  that  voyage  the  vessel  only  carried  troops,  but  this  was  seldom  the  case. 
If  there  were  first  and  second  class  passengers  in  addition,  the  deck  space  for 
the  troops  was  curtailed,  and  the  ship  appeared  more  crowded  than  she  really 
was.  The  food  and  cooking  were  generally  good,  but  the  troop  decks  were 
small,  difficult  to  ventilate,  and  their  fittings  were  rough  and  temporary.  Of 
this  class  of  ship  the  best  were  the  larger  type  of  the  Union  Castle  Company's 
intermediate  steamers,  such  as  the  "  Braemar  Castle,"  "  Avondale  Castle," 
"  German,"  and  "  Galician";  they  were  better  suited  for  the  purpose  than  the 
mail  ships  of  the  same  company.  Some  of  the  troop-freight  ships  bringing 
Colonial  contingents  from  the  Colonies  were  of  a  very  inferior  type,  and  wotiM 
not  have  been  passed  as  suitable  for  the  purpose  in  England. 

(2)  Accommodation  of  the  Men. 

There  is  no  authorised  amount  of  space  for  each  man  on  board  ship 
at  present  laid  down  in  the  "  Naval  Transport  Begulations." 

The  carrying  capacity  of  any  troop-deck  is  practically  estimated  by  the 
number  of  men  for  whom  sitting  accommodation  can  be  provided  at  the  mess 
tables. 

This  is  shown  by  the  opening  paragraph  of  Appendix  I  of  the  "  Naval 
Transport  Regulations,"  which  runs  thus  : — 

"  Every  man  must  have  a  seat  at  a  mess  table,  therefore,  the  maximum 
number  of  men  a  deck  will  accommodate  is  governed  by  the  number  of  mess 
tables  that  can  be  fitted.  When,  however,  seamen  are  carried  each  man  must 
have  a  hammock  berth." 

The  last  sentence  of  the  above  extract  also  shows  that  it  is  never  con- 
templated to  give  every  soldier  a  hammock  berth.  In  fitting  out  ships  at 
Cape  Town  during  the  late  war,  the  naval  transport  and  embarking  staff  took 
as  a  rough  rule  that  hammock  accommodation  must  be  provided  for  60  jjer 
cent,  of  the  troops  any  given  vessel  would  carry.  But  in  many  of  the 
transports  it  was  possible  to  give  more,  though  never  100  per  cent. 

Probably  80  per  cent,  would  be  better  than  60  per  cent.,  but  it  must  be 
remembered  that  every  increase  of  this  kind  raises  the  expense  and  decreases 
the  carrying  capacity  of  the  vessel,  and  it  is  an  undoubted  fact  that  many 
soldiers  much  prefer  sleeping  on  the  mess  tables  and.  the  decks  to  lying  in  a 
swing  hammock.  And  further,  all  the  men  messed  on  a  given  troop  deck 
are  not  expected  to  be  below  at  the  same  time  every  night,  as  the  guards 
and  watches  furnished  take  a  large  number  of  men.  In  warm  weather  and 
in  the  tropics  a  large  number  of  men  sleep  on  deck  (paragraph  1583  "  King's 
Begulations"),  and  if  protected  by  awnings  from  damp  and  dew  this  is  not 
prejudicial,  and  further  diminishes  the  number  of  men  who  would  be  below. 

I  do  not,  however,  agree  with  the  regulation  as  to  slinging  hammocks 
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laid  down  in  Article  4  of  "  Specifications  for  fitting  hired  ships,"  There  it  is 
laid  down  :  "  Hammocks  hung  from  hooks  18  inches  apart  for  seamen  and 
marines,  16  inches  apart  for  troops."  I  consider  the  space  allowed  should  be 
the  same  (18  inches)  in  both  cases.  The  average  size  of  the  men  in  many 
of  the  regiments  sent  out  to  South  Africa  was  equal  to,  and  often  greater 
than,  that  of  the  average  seaman  or  marine. 

The  "  Naval  Transport  Regulations  "  lay  down  (Appendix  I)  that  "  Mess 
tables  are  to  be  5  feet  6  inches  from  centre  to  centre  on  decks  with  side 
lights,  but  6  feet  6  inches  on  decks  not  so  provided,  and  that  there  should 
be  a  clear  2  feet  6  inches  from  the  ends  of  the  tables  to  the  coamings  of  the 
hatchways."  Decks  without  side  lights  are  now  practically  never  used  for 
troops,  and  I  consider  the  above  gives  sufficient  space. 

The  length  of  the  mess  table  depends  on  the  beam  of  the  ship  ;  they 
are  either  6  feet  tables,  7  feet  6  inches,  or  9  feet  tables ;  but  whatever  the 
length  of  the  table,  the  sitting  accommodation  per  man  works  out  at 
18  inclies  each  ;  the  Regulations  further  add  "by  special  authority  two  more 
man  can  be  added  to  each  table."  I  should  say  this  was  practically  impossible. 
The  18-inches  a  man  is  not  sufficient  for  large  men.  I  have  seen  regiments  of 
Guards  on  board  shijD  and  Colonial  contingents,  of  whom  it  was  impossible 
to  seat  six  men  aside  at  a  9-foot  table,  and  the  numbers  had  to  be  reduced 
and  more  space  allowed. 

Eighteen  inches  should  be  the  minimum  seating  accommodation  which 
must  be  provided,  and  provision  should  be  made  for  giving  more  where 
necessary  to  certain  classes  of  troops.  For  it  must  be  remembered  that  the 
amount  of  cubic  space  per  head  depends  (as  at  present  arranged)  on  the 
seatinof  accommodation. 

Article  72  "  Naval  Transport  Regulations  "  lays  down  that  "  as  a  rule 
men  w]\\  be  berthed  only  on  decks  well  provided  with  ports  or  other  side 
lights,  and  having  a  clear  height  from  top  of  deck  planking  to  underside  of 
beam  of  6  feet  6  inches." 

For  anything  but  a  very  short  voyage  the  above  should  be  definitely 
laid  down  as  a  minimum.  In  some  ships  a  deck  with  a  height  of  7  feet 
6  inches  ,may  be  obtained,  and  on  such  a  deck  with  the  sitting  accommo- 
dation per  bead  as  already  described  (18  inches),  the  cubic  space  per 
individual  would  be  about  75  cubic  feet. 

The  sufficiency  of  this  or  otherwise  as  regards  the  health  of  the  men 
depends  on  a  variety  of  circumstances.  If  the  vessel  is  clean  and  dry,  the 
deck  solid,  well  ventilated,  and  well  lighted,  with  large  port  holes,  which  can 
be  carried  open  in  most  weathers,  if  the  hatchways  are  sufficiently  large,  the 
weather  favourable,  the  food  good,  and  discipline  and  cleanliness  observed,  I 
think,  judging  by  the  results  of  the  transport  of  troops  in  the  late  war  and 
the  amount  of  sickness  on  arrival  after  a  three  weeks'  voyage,  it  is  sufficient, 
with  the  exceptions  I  have  noticed  above,  provided  that  the  troops  embark 
in  good  health  and  there  is  no  infectious  disease  amongst  them.  Any 
infectious  disease  occurring  would,  of  course,  have  a  tendency  to  spread 
amongst  men  so  close  together,  and  it  was  curious,  too,  to  note  the  difference 
between  the  sick  rate  of  troops  who  had  packed  up,  entrained,  aj:d  embarked 
in  England  in  ivet  tveather  and  those  who  had  been  favoured  with  fine. 
Amongst  the  former  there  were  frequently  a  comparatively  large  number  of 
cases  of  pneumonia,  particularly  amongst  the  cavalry  and  artillery,  who  had 
to  embark  their  horses  as  well. 

In  horse  ships,  however,  the  space  for  men  j)er  head  should  be  rather 
more.  Appendix  I,  "  Naval  Transport  Regulations,"  states  that  in  such  ships 
"  it  is  generally  necessary  to  accommodate  them  (the  men)  in  orlops  without 
side  lights,  so  special  attention  must  be  paid  to  the  ventilation  "  ;  and  this 
Vjeing  acknowledged  I  think  there  is  no  doubt  the  space  per  head  should 
be  increased.  Some  of  the  worst  cases  of  illness  came  from  these  ships  on 
disembarkation.  But  if  the  arrangements  described  above  are  to  be  con- 
sidered sufficient  they  should  also  be  defined  as  being  the  minimum  amount 
of  space  which  is  to  be  provided. 

It  is  highly  desirable  that  the  amount  of  cubic  space  per  head  ultimately 
decided  upon  by  the  naval  transport  authorities  as  necessary  for  troops  on 
board  ship  should  be  definitely  and  iwecisely  laid  down  in  their  Regulations. 
By  these  means  a  minimum  standard  to  go  by  would  be  [provided. 
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At  the  present  time  cubic  space,  as  such,  is  not  referred  to  in  the  "  Naval 
Transport  Regulations." 

The  troops  having  embarked,  their  bedding  and  mess  gear  is  issued  to 
them  either  before  or  after  sailing.  The  "  Specifications  for  Fitting "  direct 
that  hammock  boxes  should  be  provided  on  the  upper  deck.  In  practice  this 
was  never  done. 

Hammocks  and  bedding  were  stowed  on  most  transports  in  open  crates 
cleated  to  the  deck,  and  these  were  usually  placed  on  the  orlop  deck.  There 
is  no  objection  to  this  if  care  is  taken  to  see  that  the  bedding  is  brought  on 
deck  frequently  enough  for  the  purpose  of  airing  it.  But  there  is  a  great 
objection  to  placing  these  large  crates  on  the  troop  decks  themselves,  as  was 
frequently  done  (till  attention  was  drawn  to  it)  in  the  troop-freight  ships  of 
the  Union  Castle  Line.  They  take  up,  when  full  of  bedding,  a  large  amount 
of  cubic  space,  they  impede  locomotion,  and  obstruct  both  light  and  ventilation, 
besides  often  making  the  troop  decks  smell  close  and  objectionable. 

The  arrangements  for  stowing  bedding  on  the  permanent  Indian 
transports  are  now  very  good,  and  there  is  sufficient  space  to  move  when 
carrying  out  the  daily  issue.  But  on  every  transport  each  man's  hammock 
and  bedding  should  be  numbered  and  labelled,  and  the  regulations  that  are 
in  force  on  these  Indian  transports  as  to  stowing  and  issuing,  strictly 
enforced  in  all,  so  that  there  may  be  some  certainty  that  a  man  will  use  the  same 
bedding  every  night  and  stow  it  in  the  same  compartment  with  that  of  men 
sleeping  near  him.  Then,  if  infectious  disease  breaks  out,  it  is  possible  for 
the  Medical  Officer  to  be  able  to  obtain  the  bedding  that  has  been  used  by 
the  man  afl^'ected  and  that  of  men  considered  as  "  contact  "  cases,  and 
disinfect  it,  and  so  prevent  the  spread  of  the  disease. 

The  mess  utensils  issued  to  the  troops  should  be  of  enamelled  ware  ;  the 
tin  vessels  become  rusted,  are  difficult  to  clean,  and  are  not  durable. 

Cloths  for  wiping  the  utensils  (as  directed  by  regulation)  should  be 
provided  on  all  ships,  and  the  troops  made  responsible  for  them, 

(3)  Hospital  Arrangements. 

(a)  Hospital  Accommodation. — The  regulations  lay  down  that  hospital 
accommodation  is  to  be  provided  for  3  per  cent,  of  the  troops  embarked,  and 
on  the  outward  voyage  this  is  sufficient.  On  the  homeward  voyage  from 
South  Africa  it  became  necessary  to  double  it  after  the  first  few  months.  This 
was  done  partly  because  experience  showed  that  there  was  more  sickness 
amongst  the  troops  on  the  return  voyage,  and  partly  to  avoid  overcrowding  in 
case  enteric  fever  or  plague  should  occur. 

Although  3  per  cent,  hospital  accommodation  may  be  considered  sufficient 
on  the  outward  voyage,  it  should  be  modern  and  well  arranged. 

With  the  exception  of  those  in  the  permanent  Indian  transports  (and  in 
these  they  were  subsequently  much  improved),  the  ships'  hospitals  were,  at  the 
beginning  of  the  war,  almost  uniformly  out  of  date,  badly  situated  and 
arranged,  and  altogether  out  of  keeping  with  modern  ideas.  In  no  other 
department  in  the  transport  service  were  such  great  improvements  and 
alterations  made,  as  time  went  on,  as  in  the  hospitals.  Vessels  that  are 
selected  and  placed  on  the  list  as  suitable  for  use  as  transports,  when  required, 
should  at  the  time  of  selection  have  special  attention  paid  to  the  hospital 
accommodation  which  is  to  be  provided.  If  arranged  for  in  the  first  instance 
the  hospital  would  be  located  in  the  most  suitable  part  of  the  ship,  and  care 
and  forethought  would  be  expended  in  the  fittings.  Nothing  can  better 
illustrate  my  meaning  than,  for  one  who  knows  them,  to  compare  the  hospital 
accommodation  on  the  three  ships,  ss.  "Orient,"  "Britannic,"  and  "  Orotava," 
with  that  on  ss.  "  Ortona,"  "  Orissa,"  and  "  Staffordshire."  In  this  connection 
I  purposely  do  not  bring  into  comparison  the  hospitals  on  the  permanent 
transports ;  but  in  the  first  three  ships  mentioned  no  alteration  could  make 
their  hospitals  satisfactory.  They  were  in  the  wrong  part  of  the  vessel,  while 
in  the  last  three  (which  were  only  fitted  towards  the  end  of  the  war),  there  was 
evidence  throughout  of  every  possible  care  and  forethought  to  select  the  most 
suitable  part  of  the  ship  and  adapt  it  for  the  requirements  of  a  hospital,  with 
eminently  satisfactory,  results.  The  points  to  be  specially  noted  are  (a)- that 
the  hospital  should  not  be  a  series  of  first  or  second  class  cabins  as  it  was  in 
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most  of  the  transports  at  first,  and  in  some  throughout  the  war,  and  is  still 
recommended  to  be  in  the  "  Naval  Transport  Regulations."  Ss.  "  Orient," 
"Orotava,"  "  Eoslin  Castle,"  "  Hawarden  Castle,"  "Lake  Erie,"  all  excellent 
transports  in  other  respects,  failed  in  this  particular.  And  there  were  many 
others.  Steerage  bunks  in  cabins  was  the  usual  hospital  accommodation 
provided  in  the  troop-freight  ships  of  the  Union  Castle  Line,  and  in  their 
mail  ships.  It  is  impossible  to  keep  such  cabijis,  when  occupied  by  the  sick, 
clean  and  well  ventilated,  not  to  mention  the  difficulties  of  ingress  and  egress 
of  the  patient. 

(h)  Position.. — The  hospital  should  not,  occupy  a  corner  of  a  noisy  troop 
deck,  or  be  right  aft,  or  right  forward  as  it  was  in  many  of  the  horse  ships.  It 
should  always  be  quite  shut  off  from  the  troop  decks,  and  have  a  separate 
entrance  and  exit.  When  no  lift  is  provided  the  mode  of  entrance  should  be 
such  that  it  is  possible  to  get  a  man  into  or  out  of  hospital  on  a  stretcher 
without  taking  him  off  it.  In  the  ss.  "  Bavarian,"  for  instance,  a  fine 
transport,  scheduled  to  carry  something  like  2,000  men,  with  a  ^hospital  of 
60  beds,  it  was  quite  impossible  to  carry  a  man  off  or  on  the  ship  on  a 
stretcher. 

The  hospital  should  occupy  the  whole  beam  of  the  ship,  and  be  situated 
in  as  quiet,  well-ventilated,  and  cool  a  part  of  the  vessel  as  can  be  selected. 

(c)  Arrangement  of  Berths. — There  should  be  only  one  and  not  two  tiers 
of  berths,  and  they  should  be  the  new  pattern  iron  swinging  cot.  At  first  the 
berths  were  invariably  arranged  in  double  tiers,  but  in  all  the  best  transports 
this  was  subsequently  altered.  It  was  simply  a  question  of  space  and 
expense.  This  arrangement  of  one  sick  man  above  another  is  one  of  the  great 
objections  to  cabin  berths.  Most  of  the  third-class  cabins  held  four  berths, 
and  some  six,  or  even  nine  (when  in  three  tiers),  and  it  was  at  first  supposed 
that  each  one  of  such  berths  would  do  to  be  counted  as  part  of  the  3  per  cent, 
reserved  as  hospital.    Of  course,  any  such  arrangement  was  quite  imjDossible. 

(d)  Hospital  to  he  Fitted  on  a  Solid  Deck. — -The  deck  the  hospital  is 
fitted  upon  should  never  be  a  false  one.  This  is  always  objectionable.  iSlops, 
dusi ,  and  other  organic  matter  get  beneath  the  false  deck,  and  cannot  be  got 
at.  In  a  ship  taken  up  as  a  troop-freight  ship,  and  fitted  temporarily  for  one 
voyage,  it  may  perhaps  be  admissible,  but  never  in  a  chartered  transport,  and 
if  so  it  should  be  laid  in  sections,  which  could  be  lifted  for  cleaning  purposes. 
This  was  another  fault  of  ss.  "  Bavarian  "  ;  after  she  had  been  running  some 
time  it  was  noticed  that  every  voyage  the  cases  of  sickness  she  brought  into 
port  were  increasing  in  number,  and  after  taking  home  invalids  (among  these 
enterics)  she  began  to  have  such  cases  amongst  the  outward  bound  troops. 
She  was  laid  up  at  Simon's  Town  for  a  time,  and  thoroughly  cleaned  and 
overhauled,  and  then  it  was  discovered  that  the  deck  on  which  the  hospital 
\vas  placed  was  a  false  one,  and  several  gallons  of  foul  smelling  fluid  were 
removed  from  beneath  it.  She  was  sent  home,  and  this  defect  remedied,  and 
from  that  time  the  ship  was  remarkably  free  from  sickness. 

(e)  Hospital  Mess  Table. — There  should  always  be  at  least  one  large  table 
provided,  at  which  men  who  can  get  up  to  their  meals  can  sit.  This  was 
absent  in  nearh'  all  the  transports,  the  theory  being  that  a  man  in  hospital 
would  always  be  in  bed. 

(/)  Hospital  Baths  and  Ablution  i?oo//t.— Baths,  ablution  room,  and 
w.c.'s  should  be  at  one  or  other  end  of  the  hospital,  and  there  should  always 
be  a  sink  provided  for  washing  up  glasses  and  mess  utensils,  and  a  plate  rack 
or  sideboard. 

The  arrangements  in  this  respect  in  the  hospitals  on  board  ss,  "  Assaye  " 
and  ss,  "  Plassy  "  are  very  good. 

[g)  Dispensary  and  Office. — The  dispensary,  if  not  on  the  same  level, 
should  be  as  near  as  possible  t3  the  hospital.  The  Medical  Officer  usually  has 
to  use  it  as  an  office,  and  it  is  the  only  place  in  which  he  can  see  men 
reporting  sick,  it  should  therefore  be  as  large  as  possible.  It  should  have 
drinking  water  laid  on  from  the  tanks  for  dispensing  purposes,  and  a  sink 
should  be  provided.  It  should  be  lined  throughout  with  bottle  racks  of 
different  sizes,  and  if  in  the  future  the  army  medicine  chest  is  to  form  part  of 
its  equipment  the  door  should  be  wide  enough  to  admit  it. 

(A)  Hospital  Store  Room. — There  should  be  a  store  room  provided  for 
hospital  clothing  and  utensils,  and  a  pack  store  either  adjacent  to  or  below  the 
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hospital,  and  the  keys  should  be  handed  over  to  the  Medical  Officer  in 
charge. 

(i)  Isolation  Ward  for  Infectious  Disease. — There  should  always  be  an 
isolation  ward  for  infectious  disease  (or  doubtful  cases)  containing  two  or 
three  beds.  It  should  be  placed  on  the  upper  deck  as  far  aft  as  possible,  and 
in  a  part  of  the  ship  from  which  the  rest  of  the  troops  can  be  excluded  without 
interfering  with  their  duties  or  their  comforts.  Nearly  all  the  transports 
when  in  their  ordinary  trade  have  such  hospitals  for  the  treatment  of  cases  of 
infectious  disease  amongst  emigrants,  but  in  fitting  them  up  for  troops  the 
authorities,  in  most  cases  (ss.  "Tagus"  and  "Orotava"  were  exceptions) 
did  away  with  them  or  converted  them  to  some  other  purpose.  Even  the 
permanent  transports  have  no  such  isolation  ward.  The  so-called  "separate" 
ward  in  them  is  meant  for  severe  cases  that  are  better  by  themselves,  and  is 
not  an  isolation  ward  at  all,  but  opens  into  the  main  hospital. 

The  provision  of  such  a  ward  in  the  future  is  a  most  urgent  necessity ; 
without  it,  it  is  impossible  to  cope  with  infectious  disease.  A  number  of 
transports  arrived  at  Cape  Town  with  measles,  scarlet  fever,  or  diphtheria  on 
board ;  six  ships  arrived  with  smallpox  either  amongst  the  troops  or  crew, 
and  in  the  effort  to  isolate  the  case,  the  patient,  in  the  absence  of  such  a  ward, 
has  to  be  put  into  very  poor  extemporised  accommodation.  In  ships  not  fitted 
with  a  disinfector  a  small  cabin  or  bunk  which  could  be  hermetically  sealed 
for  use  as  a  fumigating  room  would  be  a  most  useful  adjunct. 

( ;")  Special  Accommodation  for  Lunatics. — All  the  larger  vessels,  which 
are  likely  on  the  return  voyage  to  be  used  for  convalescents  or  invalids 
should,  when  being  fitted,  have  proper  arrangements  made  for  accommodation 
of  from  four  to  six  lunatics.  The  permanent  transports  all  have  this  accom- 
modation, but  it  was  not  nearly  enough.  Great  expense  was  caused  in  having 
to  put  in  such  fittings  in  many  ships  at  Cape  Town  or  Durban,  and  the  work 
was  not  done  satisfactorily.  A  movable  framework  which  could  be  erected 
on  deck  in  order  to  provide  a  protected  exercise  space  is  also  required,  and 
invariably  had  to  be  made  locally. 

{k)  Accommodation  for  Sick  Officers. — One  of  the  best,  quietest,  and 
best  ventilated  of  the  first-class  state  rooms  should  be  appropriated  as  an 
Officers'  ward  and  should  not  be  shown  on  the  plan  of  the  ship  as  available 
for  berthing  accommodation.  There  should  be  a  private  w.c.  near  by.  Such 
accommodation  is  already  given  on  the  permanent  transports. 

(l)  Permanent  Hospital  Staff:  — The  working  of  the  hospital  would  be 
greatly  facilitated  by  the  provision  of  a  man  ranking  as  second  steward  from 
the  ship's  company  for  permanent  hospital  duty  ;  he  should  have  charge  of 
the  hospital  stores,  all  of  which  (except  medicines  and  hospital  clothing) 
should  be  arranged  for  by  the  Naval  Transport  Department,  and  should  act 
as  intermediary  between  the  temporary  Royal  Army  Medical  Corps  staff  and 
the  purser's  department  of  the  transport.  In  a  ship  thus  furnished  a 
temporary  trooping  party  of  the  Royal  Army  Medical  Corps  consisting  of 
one  N.C.  Officer  and  two  or  three  men,  one  of  the  party  being  a  compounder, 
would  be  sufficient, 

(m)  Medical  and  Surgical  Equipment. — The  equipment  of  the  dispensary 
should  consist  as  far  as  possible  of  drugs  in  tabloid  form,  both  because  they 
occupy  less  space,  and  because  there  is  less  risk  of  loss  through  breakages. 
In  Appendix  XXVII  is  given  a  list  (with  quantities)  of  the  drugs  and 
material  which  were  found  most  useful  in  ships  carrying  over  500  or  less 
than  1,000  men  for  a  three  weeks'  voyage,  and  in  Appendix  XXVIII  a  similar 
but  larger  list  for  ships  carrying  over  1,000  and  up  to  2,000  troops.  This 
scale  is  in  addition  to  the  contents  of  the  medical  chest.  I  consider  that  by 
the  use  of  tabloids  it  could  be  greatly  reduced — in  bulk  at  all  events.  The 
concentrated  stock  mixtures  should,  however,  always  be  supplied,  they  were 
reported  upon  by  Medical  Officers  most  favourably  as  being  invaluable  in  the 
early  days  of  the  voyage  when  there  was  much  sea  sickness,  and  before  the 
men  and  the  hospital  staff  had  settled  down  to  the  routine  of  sea  life. 
A  regulation  antiseptic  case  would  be  a  most  useful  addition  as  a  means  to 
keep  unused  dressings  clean  and  free  from  contamination. 

[n)  Hospital  Clothing. — The  Regulations  for  Army  Medical  Services  Jay 
down  that  hospital  clothing  for  3  per  cent,  of  the  troops  embarked  is  to  be 
provided  for  healthy  troops,  and  10  per  cent,  for  invalids.    The  quantity 
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allowed  is  sufficient,  and  it  is  distinctly  useful ;  eveu  in  slight  non-febrile 
cases  it  is  an  advantage  on  board  ship  to  be  able  to  give  a  man  a  clean  set  ot 
clothing  and  thereby  avoid  his  wearing  in  hospital  uniform  which  is 
often  soiled  and  dirty.  During  the  late  war  the  necessary  quantity  of 
clothing  was  always  put  on  board — in  South  Africa  often  with  considerable 
difficulty.  I  consider  Medical  Officers  did  not  make  sufficient  use  of  it,  many 
transports  arriving  with  considerable  numbers  of  sick,  but  with  the  hospital 
clothing  almost  untouched.  The  main  reason  for  this  was  that  in  so  many 
vessels  there  was  no  store  room  available  where  a  man's  kit  could  be  put  away 
after  he  had  been  admitted. 

(c>)  Towels. — One  constant  difficulty  on  board  ship  is  the  provision  ot 
a  sufficiency  of  towels  for  use  in  hospital.  A  soldier  admitted  to  hospital 
is  expected  to  use  his  own,  this  never  works  in  practice.  If  the  man  has 
one  it  is  generally  very  soiled,  he  has  nowhere  to  keep  it  and  will 
probably  lose  it.  Towels  should  be  part  of  the  hospital  equipment.  All  the 
hospital  bedding  for  the  transports  is  issued  by  the  Naval  Victualling 
Department  to  the  purser  of  the  ship,  who  issues  it  in  turn  on  requisition  to 
the  Medical  Officer  as  required.  The  simplest  procedure  would  be  to  include 
towels  in  this  issue.  If  this  could  not  be  arranged,  then  they  might  be  issued 
by  the  Army  Ordnance  Department  with  the  hospital  clothing.  This  latter 
method  was  tried  during  the  late  war,  but  did  not  answer  well,  the  towels 
became  mislaid,  and  Medical  Officers  were  chary  of  issuing  them  on  that 
account.  But  the  hosjDital  sheets,  &c.,  were  never  lost,  and  it  is  in  this  kind 
of  work  that  a  representative  of  the  purser's  department  alluded  to  above 
as  a  second  steward  would  be  so  very  useful.  The  method  usually  adopted 
was  to  borrow  a  certain  number  of  the  first  saloon  towels  from  the  chief 
steward  for  use  in  the  hospital,  but  some  chief  stewards  objected  to  issuing 
them  in  this  way,  and  if  the  saloon  passengers  were  numerous  he  frequently 
could  not  spare  any. 

[y)  disinfectants. — The  disinfectants  supplied  to  a  transport  are  drawn 
in  part  from  the  Naval  Victualling  Department,  and  in  part  are  supplied  by 
the  owners  according  to  a  scale  laid  down.  The  authorised  amount  is  not 
large,  and  frequently  had  to  be  increased.  It  does  not  include  perchloride  of 
mercuiy,  which  consequently  during  the  late  war  (at  Cape  Town  at  least)  had 
to  be  provided  by  the  Barrack  Department  or  from  the  Base  Medical  Stores. 
Formalin,  though  not  included  in  the  list,  was  supplied  by  the  navy  during 
the  last  two  years  of  the  war. 

[q)  Hospital  Utensils. — Hospital  utensils  are  supplied  by  the  owners  in 
accordance  with  a  list  in  the  Naval  Transport  Ptegulations.  This  includes  a 
certain  number  of  bed-pans,  urinals,  and  spit  cups.  The  number  supplied  for 
ships  carrying  healthy  troops  is  sufficient,  but  those  in  use  were  generally 
metal  and  of  a  very  antiquated  pattern.  They  require  to  be  renewed  neaidy 
every  voyage.  Other  articles  which  are  absolutely  necessary  are  not  provided, 
and  throughout  the  war  constant  inspection  was  necessary,  to  see  that  the 
local  orders  for  their  provision  had  been  attended  to  before  the  ship  sailed. 
Such  are  :  enamelled  ware  hand-basins  for  washing  serious  cases,  enamelled 
ware  feeding  cups,  and  bowls  of  the  same  material  fcr  lotions  and  dressing 
surgical  cases.  A  few  mackintosh  sheets  are  also  required  for  bad  cases,  and 
are  not  provided  for  in  the  regulations. 

(r)  Diet. — The  diets  available  for  the  use  of  the  sick  on  board  ship  wdl 
be  dealt  with  fully  in  the  second  part  of  this  report  when  referring  to  the 
diets  provided  for  invalids. 

(4)  Disposal  oj  Sick  on  Disemharhation. 

Small-pox  eases  were  sent  to  the  civil  small-pox  liospital  at  Cape  Town  ; 
all  other  infectious  cases  and  all  ordinary  cases  were  sent  to  the  base  hospitals. 
As  a  rule  they  were  separated  into  classes  (not  including  the  infectious 
diseases)  :  slight,  non-febrile,  or  convalescent  cases  were  sent  at  Cape  Tov/n 
usually  to  Wynberg,  at  Southampton  to  Woolwich  or  Aldershot ;  the  more 
serious  lying-down  oases  at  Cape  Town  were  sent  to  the  base  hospital  at 
Woodstock,  and  at  Southampton  to  Netley.  I'he  ambulance  train  running 
between  Southampton  and  Netley  for  the  conveyance  of  sick  was  very  weU 
arranged  and  most  comfortable. 
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(5)  Accommodation  for  Healthy  Troops  on  the  Homeward  Voyage. 

In  most  respects  this  was  similar  to  that  described  for  the  outward 
voyage  ;  but  at  the  end  of  the  war,  when  large  numbers  of  men  were  sent 
home  in  ships  temporarily  fitted  at  Cape  Town  or  Durban,  the  arrangements 
for  them  were  not  so  good  as  in  the  regular  transports.  On  the  homeward 
voyage  the  amount  of  hospital  accommodation  was  fixed  at  6  per  cent  ;  some 
ships'  hospitals  had  as  many  as  100  or  120  beds.  Although  this  was  usually 
more  than  was  required,  it  was  better  to  have  too  much  space  rather  than  not 
enough.  The  numbers  in  these  troop-freight  ships  were  never  allowed  to 
exceed  that  authorised  by  regulation,  but  frequently  they  came  very  close  up 
to  it.  In  my  opinion  they  should  always  be  from  100  to  200  less,  for  serious 
illness  is  more  frequent  than  on  the  outward  voyage,  and  if  the  ship  is  full 
the  men  do  not  get  enough  deck  space.  This  was  particularly  so  on  the  mail 
shi23S,  where  first  and  second  class  passengers  were  also  carried,  and  the 
troops  were  confined  to  certain  definite  parts  of  the  deck.  All  men  were 
carefully  medically  examined  previous  to  embarkation,  and  ultimately  it  was 
decided  that  no  man  who  was  found  to  be  sufiering  from  fever  in  any  form 
should  be  allowed  to  proceed.  In  this  way  many  cases  of  commencing  enteric 
fever  were  kept  back,  and  the  inspection  was  very  necessary,  as  men,  in  their 
anxiety  to  get  home,  would  not  report  sick  however  ill  they  felt. 


Section  2. — Embarkation  of  Invalids. 
(l)  Class  of  Ship. 

A  fifth  part  of  the  carrying  capacity  of  a  fleet  of  transports  taking  a  force 
should  be  detailed,  when  being  taken  up,  for  the  purpose  of  subsequently 
being  used  as  transports  for  invalids  or  temporary  hospital  ships. 

The  largest  and  best  ships,  provided  with  a  refrigerator,  shonld  be  chosen 
for  this  purpose.  Good  types  of  such  vessels  are  ss.  "  Plassey  "  and  ss.  "  Assaj^e." 
Horse  transports  should  never  be  used  for  invalids. 

All  ships  detailed  for  use  as  invalid  transports  should  have  a  second 
steward  and  two  ordinary  stewards  provided  for  hospital  duties,  in  addition 
to  the  temporary  Royal  Army  Medical  Corps  staff,  while  invalids  are  on  board. 
The  "invalid  carrying  power"  of  such  a  transport  may  be  reckoned  to  be 
equivalent  to  about  half  her  full  complement  of  healthy  troops,  as  on  an 
average  an  invalid  requires  twice  the  space  of  a  healthy  man. 

A  lunatic  ward  for  from  four  to  six  patients  should  be  pro\'ided  as 
explained  on  p.  244.  There  should  be  an  isolation  ward,  and  where  possible 
"  a  separate  ward"  with  one  or  two  beds  for  cases  that  may  become  seriously 
ill.  A  lift  should  be  provided  in  transports  carrying  invalids  to  facilitate  the 
embarkation  of  stretcher  cases,  and  to  enable  such  patients  to  be  brought  on 
deck  during  the  voyage.  The  ships  selected  should  have  accommodation  of 
the  best  type  specially  reserved  for  three  or  four  Officers,  who  may  be  helpless 
cripples  or  seriously  ill.  As  at  present  arranged,  the  best  accommodation 
is  always  reserved  for  the  Officer  Commanding  and  perhaps  other  senior 
Officers  going  home.  The  medical  authorities  should  be  able,  if  they  consider 
it  necessary,  to  obtain  the  best  cabin  in  the  ship  for  a  sick  Officer  whom  it 
is  necessary  to  send  home. 

(2)  Method  of  Selecting  and  Fitting  a  Ship  for  Invalids. 

When  the  Principal  Medical  Officer,  Base,  considers  a  ship  necessary,  he 
applies  for  one  to  the  Officer  Comtoanding  at  the  base,  giving  the  number  he 
proposes  to  send,  aiid  roughly  the  number  of  cot  cases.  This  request  is 
transmitted  to  the  Princi{)al  Naval  Transport  Officer,  who  details  the  transport. 
The  vessel  is  inspected  by  a  naval  Officer,  the  Embarking  Staff  Officer,  and 
the  Embarking  Medical  Officer,  the  best  deck  chosen  for  the  cots,  and  orders 
given  for  all  the  mess  tables  and  seats  on  that  deck  to  be  removed  with  the 
exception  of  sufficient  to  mess  the  occupants  of  the  cots.  The  remainder  of 
the  invalids  will  be  allotted  to  hammocks  on  the  other  troop  decks. 
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The  naval  transport  authorities  are  entirely  responsible  that  the  ship  is 
ready  and  clean,  the  tables  removed,  and  the  cots  slnng. 

At  the  time  a  vessel  is  asked  for  by  the  Principal  Medical  Officer,  Base, 
that  Officer  forwards  copies  of  nominal  rolls  {see  Appendix  XXX)  to  the 
Officer  Commanding  Base,  Embarking  Staff  Oflficer,  and  Embarking  Medical 
Officer  ;  separate  rolls  for  Officers  and  men.  The  cot  and  hospital  cases 
average  generally  about  one-fifth  of  the  whole. 

(3)  Accommodation  of  tlie  Invalids. 

Invalid  Officers. — The  majority  of  these  would  be  convalescent,  and  could 
occupy  ordinary  cabins  and  mess  in  the  saloon.  Where  the  case  is  more 
serious,  special  arrangements  as  Co  accommodation  should  be  possible,  as 
above  stated. 

Insane  Officers  are  always  a  difficulty  ;  as  a  rule,  they  cannot  be  trusted 
to  have  their  meals  with  the  other  passengers,  and  as  they  must  necessaril}^ 
pass  so  much  time  in  their  quarters,  the  cabins  allotted  should  be  large,  and 
not  adjoining  another  cabin. 

Invalids,  Rank  and  File. — These  are  accommodated  in  the  tr^oop  hospital 
and  on  the  troop  decks.  The  hospital  takes  the  worst  amongst  the  cot  cases  ; 
the  remainder  are  detailed  to  occupy  naval  canvas  swing  cots  slung  in  double 
rows,  with  intervals  between  them,  on  the  best  ventilated  and  most  comfortable 
of  the  troop  decks. 

A  large  transport  such  as  is  now  being  referred  to  would  have  about 
40  to  60  permanent  cots  in  her  hospital,  from  80  to  100  swing  cots  would 
also  be  provided,  so  that  she  could  carry  from  120  to  160  men  unfit  to  be 
berthed  in  hammocks,  and  in  addition  in  the  permanent  Indian  transports  the 
quarters  for  married  families  are  also  available.  But  the  greater  the  number 
of  cots  required  the  smaller  is  the  total  number  of  invalids  the  ship  can  carry 
as  the  cots  take  up  so  much  more  space. 

The  remainder  of  the  invalids  would  be  "  hammock  "  cases,  that  is,  men 
sufficiently  convalescent  to  be  able  to  sleep  in  hammocks.  But  every  tv.^o 
invalids  should  be  given  the  space  of  three  healthy  men.  They  would  be 
berthed  on  the  remaining  troop  decks.  From  one-quarter  to  one-fifth  of  the 
cot  accommodation  would  not  be  filled,  so  as  to  keep  down  the  number  of 
serious  cases  and  enable  the  Medical  Officer  in  charge,  if  relapses  of  fever  or 
other  illness  occurred  amongst  the  occupants  of  the  hammocks,  to  accommodate 
them  in  cots.  In  the  late  war  the  general  average  has  been  about  one  cot  or 
fixed  berth  to  every  five  or  six  invalids. 

"  Invalid'''  Warra7it  Officers. — In  most  of  the  transports  all  second  class 
accommodation  had  been  removed  in  the  process  of  fitting.  As  a  rule, 
therefore,  there  was  no  place  to  berth  an  invalid  Warrant  Officer  (and  a  great 
many  were  sent  home)  except  in  the  hospital,  nnless  he  was  kept  back  for  a 
ship  that  had  second  class  accommodation.  It  would  be  advisable  that  all  the 
larger  transports  should  have  three  or  four  second-class  cabins. 

(4)  Arrangements  for  Embarhing  and  Berthing  Invalids. 

The  Embarking  Medical  Officer  should  receive  his  copy  of  the  nominal 
roll  of  invalids  (both  Officers  and  men)  whom  it  is  proposed  to  send  in  any 
given  ship  three  or  four  days  before  the  date  fixed  for  sailing.  A  specimen  of 
the  rolls  that  were  in  use  in  South  Africa  is  given  in  Appendix  XXX. 

The  Embarking  Medical  Officer  is  acquainted  with  the  accommodation 
and  arrangements  on  board,  as  he  was  present  as  a  member  of  the  Board  at 
the  original  inspection  to  decide  how  many  invalids  she  could  carry. 

With  this  knowledge  at  hand  he  proceeds  to  berth  the  sick  from  the 
information  as  to  their  disabilities  furnished  on  his  roll,  writing  in  against 
each  name  in  the  last  column  to  the  right  the  kind  of  accommodation  to  be 
given,  either  "  hospital,"  "swing  cot,"  "  married  quarters"  berth  (if  available) 
or  hammock.  Having  completed  this  and  having  been  careful  to  leave  a  certain 
proportion  of  hospital  berths  and  swing  cots  unoccupied  in  case  of  unforeseen 
contingencies,  he  forwards  his  copy  of  the  rolls  to  the  office  of  the  Embarking 
Staff  Officer,  and  in  that  office  before  the  morning  of  sailing  an  index  book  is 
compiled  from  the  roll,  in  which  the  men's  names  appear  by  corps  and  have 
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entered  against  eacli  name  the  kind  of  berth  allotted.  In  addition  in  the  same 
office  a  series  of  tickets  is  provided  for  each  class  of  accommodation,  specimens 
of  which  are  given  in  Appendix  XXXI. 

The  day  previous  to  embarkation  the  Embarking  Medical  Officer  arranges 
with  the  railway  authorities  for  a  special  train,  giving  the  accommodation 
required,  and  warns  the  various  base  hospitals  (from  which  the  invalids  are  to 
come)  of  the  arrangements. 

When  the  train  arrives  in  the  dock,  sick  Officers  and  stretcher  cases 
amongst  the  rank  and  file  are  first  put  on  board,  and  then  the  invalids  who  do 
not  require  to  be  carried  are  detrained  in  parties  of  50  and  marched  to  the 
gangway.  As  each  man  passes  the  embarking  sergeant-major  standing  at  the 
head  of  the  gangway,  he  gives  his  name  and  regiment,  which  are  turned  up  in 
the  index  book,  his  accommodation  found,  and  a  ticket  corresponding  to  that 
accommodation  bearing,  in  the  case  of  swing  cot  or  hammock  accommodation, 
the  number  of  a  mess  is  handed  to  him.  By  this  method  it  is  possible  to 
embark  quietly  and  expeditiously  a  large  number  of  men  belonging  to  different 
corps  without  the  presence  of  Officers  or  N.C  Officers  in  charge  of  them,  and 
yet  to  be  able  to  say  exactly  who  are  and  who  are  not  on  board. 

The  medical  and  nursing  staff  for  duty  during  the  voyage  usually 
embarked  the  day  previous,  had  already  taken  over  the  hospital  equipment, 
and  were  waiting  to  receive  the  invalids. 

The  embarkation  was  always  superintended  by  the  Embarking  Medical 
Officer,  and  through  the  kindness  of  the  Principal  Naval  Transport  Officer 
there  were  always  available  at  Cape  Town  a  gang  of  native  boys  who  were  in 
his  employ  to  carry  the  stretcher  cases  on  board,  and  when  this  was  done  to 
put  on  board  all  the  kits  of  the  invalids. 

If  possible  the  embarkation  was  completed  before  the  dinner  hour,  and 
the  invalids  had  their  dinner  on  board.  When  the  numbers  were  large  and 
two  trains  were  necessary,  the  first  was  arranged  for  the  morning,  and  the 
second  for  the  afternoon.  In  the  latter  case  the  men  coming  by  that  train 
would  have  their  dinners  at  the  hospitals  before  starting. 

(.5)  Hospital  Ari'angements  and  Classification. 

As  stated  above  the  Medical  Officer  appointed  to  take  charge,  and  the 
medical  and  nursing  staff  under  his  orders  should  embark  the  day  previous  to 
the  invalids.  On  that  day  also  the  medical  and  surgical  equipment,  previously 
requisitioned  for  from  the  base  medical  stores  by  the  Embarking  Medical 
Officer,  is  placed  on  board,  checked  and  handed  over  to  the  Medical  Officer  in 
charge.  The  necessary  army  forms  and  documents  are  gone  through  and 
explained,  all  the  bedding  is  issued,  except  the  hammocks,  and  the  beds  made, 
and  the  purser's  department  informed  of  the  number  of  dinners  required  next 
day.  It  was  usual  also  to  requisition  for  20  pints  of  milk  and  20  pints  of 
beef  tea  to  be  ready  for  the  more  serious  cases  by  the  time  they  would  arrive 
on  board.  Any  special  information,  drugs,  or  appliances,  that  the  Medical 
Officer  in  charge  thought  he  might  require,  could  be  asked  for  at  this  time  and 
supplied,  and  having  ascertained  that  he  had  everything  that  he  was  likely  to 
want,  he  signed  a  certificate  to  that  effect  which  was  forwarded  to  the  Principal 
Medical  Officer,  Base. 

Medical  and  Nursing  Staff. — The  medical  and  nursing  staff  consisted 
of  from  two  to  five  Medical  Officers,  a  similar  number  of  Sisters,  and  10  to  20 
N.C.  Officers  and  men  Royal  Army  Medical  Corps,  including  a  compounder, 
according  to  the  number  of  invalids  and  the  proportion  of  serious  cases 
amongst  them. 

Arrangement  of  the  Sich. — It  was  usual,  as  far  as  possible,  to  keep  the 
serious  surgical  cases  together,  and  men  on  crutches  or  who  had  lost  a  limb 
were  berthed  near  the  upper  deck.  But  owing  to  the  exigencies  of  space  it 
was  impossible  to  keep  the  surgical  and  medical  cases  entirely  apart. 
Tubercular  cases  and  convalescent  enterics  were,  however,  berthed  in  separate 
parts  of  the  troop  decks  from  the  rest  of  the  invalids  and  messed  at  separate 
tables.  But  complete  separation  was  impossible,  as  bad  cases  of  either  disease 
had  to  be  treated  in  the  hospital,  in  order  to  be  efficiently  nursed. 

Issue  of  Hospital  Clothing. — All  patients  in  the  hospital  proper,  all 
confined  to  bed,  all  insanes,  and  any  other  cases  for  whom  the  Medical  Officer 
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might  oorisider'  it  desirable  from  any  cause,  Were  pladed  in  hospital  clothing 
and  |their  kits  taken  over,  but  the  great  majority  of  the  invalids  were  not 
issued  hospital  clothing  and  were  expected  to  look  after  their  own  kits  in  the 
racks  provided  on  the  troop  decks. 

Provision  of  Knives  and  Forks. — On  transports  carrying  Invalids  home, 
knives  and  forks  should  be  provided  for  all.  On  board  ship  troops  are 
supposed  to  use  the  knife  and  fork  in  their  kit,  but  invalids  (in  the  course  of 
their  long  journey  from  the  front  through  various  hospitals  and  trains)  had 
almost  always  lost  them.  No  provision  has  been  made  by  regulation  for  their 
issue  on  board  and  their  absence  was  a  constant  source  of  friction  and  trouble, 
till  the  Principal  Naval  Transport  Officer  issued  an  order  to  masters  of 
transports  to  provide  them.  They  should  be  issued  like  other  mess  utensils, 
and  damage  and  loss  made  good  at  the  end  of  the  voyage  in  the  usual  way. 

Towels. — The  provision  of  towels  for  hospital  use  has  already  been 
alluded  to  in  the  first  part  of  this  report ;  they  are  even  more  necessary,  and 
in  larger  quantity,  in  ships  carrying  invalids. 

Library,  Games,  &c. — A  library,  old  newspapers  and  periodicals,  and 
games,  should  be  provided  for  the  use  of  the  invalids,  particularly  when  the 
voyage  is  as  long  as  three  weeks.  At  present  there  is  no  means  of  doing  this, 
except  through  the  kindness  of  the  outside  public,  and  the  supply  available 
at  Cape  Town  (through  the  "Absent-Minded  Beggar  Fund"  and  the  War 
Office  Parcels  Agency)  was  limited  and  frequently  exhausted. 

Duty  on  Board. — A  certain  amount  of  routine  duty  in  connection  with 
guards,  fatigues,  and  the  cleaning  of  the  troop  decks,  must  necessarily  fall 
upon  the  troops,  whether  invalids  or  not,  and  for  this  reason  it  was  sometimes 
necessary  to  embark  a  certain  number  of  time-expired  healthy  men  in  the 
same  vessel  with  the  invalids.  But  one  of  the  columns  in  the  nominal  roils 
of  invalids  shows  whether  each  individual  is  lit  for  duty  on  board  or  not. 
One  of  the  first  duties  of  the  Medical  Officer  in  charge  after  embarkation  is  to 
furnish  a  nominal  roll  of  invalids  certified  as  "  fit  for  duty  on  board"  to  the 
Commanding  Officer,  compiled  from  this  roll,  and  the  latter  Officer  then  has 
a  sufficient  number  of  these  men  warned  for  various  duties.  But  on  the 
homeward  voyage  the  work  is  made  as  light  as  possible. 

Dispensary. — The  hospital  dispensary  should  be  fitted  up  with  the 
surgical  materiel,  appliances,  and  medicines  as  detailed  in  Appendix  XXIX  of 
this  report.  These  are  provided  on  requisition  from  the  base  medical  stores 
by  the  embarking  Medical  Officer,  and  put  on  board  and  handed  over  to  the 
Medical  Officer  in  charge  the  day  previous  to  embarkation.  In  ships  carrying 
invalids  it  was  always  advisable  to  provide  one  or  two  air  or  water  beds. 

(6). — Dieting, 

The  troop's  hospital  on  board  ship  is  non-dieted,  extras  being  given 
to  supplement  or  take  the  place  of  rawons.  But  the  scale  laid  down  in 
paragraph  6  Allowance  Begulations  for  the  issue  of  extras  in  such  hospitals, 
and  the  reference  in  the  notes  to  Appendix  XIV,  N  aval  Transport  Regulations, 
as  to  provision  of  supplies  in  transports  carrying  invalids,  require  modification 
and  expansion.  In  Appendix  XXXII  of  this  report  there  is  given  a  list  of 
articles  of  diet  that  might  with  advantage  be  authorised  on  board  transports 
and  freight  ships,  for  the  Medical  Officer  in  charge  to  requisition  from  the 
purser's  or  steward's  department  in  special  cases.  As  a  matter  of  fact,  in 
many  of  the  transports  there  was  no  difficulty  in  getting  such  extras,  but  in 
horse  ships  the  stewards  and  cooking  arrangements  were  always  unsatisfactory, 
and  in  all  there  seemed  to  be  no  authorised  scale  of  charges.  Authority  for 
this  issue  is  given  in  paragraph  362,  Regulations  for  Army  Medical  Services, 
but  in  small  transports,  unless  the  purser  is  made  aware  of  it  beforehand,  and 
where  the  ship  has  no  refrigerator,  he  may  not  have  a  sufficient  supply.  In 
any  case,  whether  the  vessel  is  carrying  healthy  troops  or  invalids,  these 
supplies  would  be  drawn  as  extras,  and  not  as  the  diets  of  a  regular  dieted 
hospital.  There  should  be  a  uniform  rate  of  charges  for  them  laid  down  for 
all  vessels  employed  as  transports  or  troop-freight  ships. 

Hospital  ships  were  the  only  units  in  the  naval  transport  service  in  which 
the  regular  service  diets  were  issued. 

In  South  Africa  during  the  late  war  there  was  so  m-ich  difficulty  and 
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trouble  in  ensuring  that  the  purser's  department  of  some  vessels  was  properly 
equipped  in  this  way,  and  not  cut  down  to  the  lowest  possible  minimum,  that 
I  obtained  the  permission  of  the  Principal  Naval  Transport  Officer  to  send  to 
the  master  of  every  ship  a  few  days  before  sailing  a  demand  note  with  the 
headings  given  in  Appendix  XXXII,  and,  inserted  against  each,  the  quantity 
I  considered  it  necessary  should  be  taken  for  hospital  supplies  alone,  apart 
from  consumption  in  the  saloon.  This  demand  note  was  returned  to  me 
certified  by  the  master  that  the  supplies  asked  for  were  on  board.  When  the 
Medical  Officer  in  charge  embarked  I  went  through  it  with  him,  that  he 
might  know  what  supplies  there  were  available  for  him  to  draw  upon,  and  he 
was  given  a  copy.  I  also  found  it  advisable,  with  the  sanction  of  the  Principal 
Naval  Transport  Officer,  to  frequently  inspect  these  supplies  as  to  quality 
until  the  personnel  of  the  purser's  department  came  to  know  what  was 
expected  of  them  in  this  respect.  The  same  system  was  carried  out  in 
victualling  ships  that  were  to  carry  invalids,  only  the  demand  note  sent  to  the 
master  required  rather  more  articles  and  in  considerably  larger  quantities. 

The  Naval  Transport  Regulations  (Article  51)  state  that  "  Government 
will  provide  all  '  provisions,'  '  medical  comforts  '....,  but  may  call  upon  the 
owners  to  supply  them." 

I  n  the  late  campaign  (except  as  regards  the  medical  c®mforts  in  a  few 
ships  at  the  very  commencement)  they  were  always  supplied  by  the  owners. 
I  consider  this  is  the  better  plan. 

The  vessels  usually  belonged  to  large  companies  having  contracts  for  the 
supply  of  provisions  of  the  best  quality  for  saloon  use,  and  the  supplies  for  the 
hospital  were  of  the  same  quality  and  obtained  from  the  same  source.  They 
were  therefore  distinctly  better  than  those  supplied  by  Government  under  the 
old  system.  It  was  only  in  the  horse  ships  (the  personnel  of  which  were 
unaccustomed  to  the  scale  of  victualling  for  saloon  use,  as  they  do  not  carry 
passengers  in  their  ordinary  trade)  that  difficulties  sometimes  arose. 

The  method  of  indenting  and  accounting  for  the  use  of  the  extras  required 
in  hospitals  on  board  ship  is  explained  in  the  notes  to  Appendix  XXXII. 

in  ships  carrying  invalids  the  system  of  dieting  bad  cases  by  the  issue  of 
extras  was  the  same.  But  the  great  majority  of  the  invalids  were  convalescent, 
and,  as  regards  these,  experience  soon  showed  that  the  ration  for  troops  on 
board  ship  as  laid  down  by  regulation  was  not  suitable,  even  when  including 
the  daily  issue  of  fresh  meat,  vegetables,  and  bread  allowed  in  the  regulations 
(Appendix  XIV)  for  the  naval  transport  service.  The  scale  was  limited 
and  the  type  of  invalid  was  just  that  case  which,  after  the  strain  and 
stress  of  hard  work,  followed  by  illness,  required  during  convalescence  good 
food  and  plenty  of  it,  and  this  could  not  be  met  by  supplementing  the 
rations  with  extras  without  greatly  increasing  the  expense  and  the  labours  of 
a  limited  medical  staff.  In  the  copy  of  the  nominal  roll  in  use  for  invalids 
(given  in  Appendix  XXX)  is  a  column  showing  whether  the  invalid  could  or 
could  not  eat  troops'  rations.  The  information  there  rendered  showed  that 
quite  60  per  cent,  of  the  invalids  when  fit  to  embark  for  home  were  considered 
unfit  to  be  dieted  on  the  ordinary  ration.  The  Principal  Naval  Ti-ansport 
Officer  therefore  recommended  to  the  Admiralty  that  invalids  on  the  homeward 
voyage  should  be  rated  as  third-class  passengers.  In  Appendix  XXXIII  is 
given  a  detail  of  a  diet  which,  in  some  of  the  larger  and  better  ships  (used 
in  carrying  third-class  passengers)  was  provided  for  Is,  6d.  per  diem  per  head. 
This  was  found  to  meet  the  difficulty,  and  in  all  the  transports  where  this 
system  was  carried  out  there  was  a  good  and  sufficient  diet  provided. 

If  the  Medical  Officer  considered  that  some  invalids  in  addition  required 
alcohol  in  some  form  he  requisitioned  it,  and  accounted  for  it  as  an  extra. 

(7). — Disposal  of  Invalids  on  Disembarkation, 

Only  a  few  words  are  requiied  to  explain  the  system  adopted  during  the 
late  war. 

Owing  to  the  number  of  invalids  proceeding  home,  and  the  duration  of 
the  campaign,  the  Royal  Victoria  Hospital,  Netley,  became  inadequate  to  deal 
with  them,  and  besides,  a  large  number,  though  unfit  for  active  service,  did 
not  require  further  hospital  treatment. 

Instructions  were  therefore  issued  to  the  Medical  Officer  in  charge  of  a 
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transport  taking  home  invalids  that  between  the  date  of  sailing  and  the  arrival 
of  the  ship  at  the  intermediate  port  (St.  Vincent  or  Las  Palioas)  he  should 
arrange  his  invalids  into  three  classes — -{a)  those  fit  for  the  discharge  depot ; 
(6)  those  convalescent  and  able  to  proceed  to  hospital  .at  Woolwich,  Aldershot, 
or  elsewhere  ;  (c)  all  insanes  and  serious  cases  requiring  to  proceed  to  Netley 
(the  termination  of  the  voyage  being  Southampton)  ;  and  that,  having  so 
classified  them,  he  should  cable  the  numbers  in  each  class  to  the  War  Office 
from  the  intermediat&  port.  At  that  port  he  would  receive  telegraphic 
instructions  as  to  which  station  Class  (6)  would  go  to. 

He  was  thus  able  to  have  his  patients  and  their  documents  arranged  and 
ready  by  the  time  the  vessel  reached  the  wharf  at  Southampton.  To  increase 
the  rapidity  of  disembarkation,  each  class  of  invalid  was  made  to  parade 
(except  the  Netley  cases)  on  the  day  of  arrival  with  a  special  piece  of  coloured 
ribbon  attached  to  bis  coat  to  indicate  to  which  class  he  belonged.  The 
Medical  Officer  in  charge  invariably  accompanied  the  serious  cases  to  Netley. 
Another  Medical  Officer  would  proceed  with  Class  (6)  to  their  destination,  and 
Class  (a)  were  usually  sent  to  the  discharge  depot  in  charge  of  a  combatant 
Officer  doing  duty  on  board. 

When  the  vessel  sailed  from  Cape  Town  the  names  of  the  Officers 
invalided,  the  number  of  the  rank  and  tile,  and  the  number  of  serious  cases 
were  at  once  cabled  home. 
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PART  Xll. 

MEDICAL  STORE  DEPOTS. 


A.  — Introductory. 

Previous  to  the  outbreak  of  war  there  was  one  medical  store  at  Cape 
Town  which  supplied  all  the  military  hospitals  in  South  Africa.  Just  before 
the  date  of  declaration  of  war,  all  the  stores  in  it,  together  with  others 
purchased  locally,  were  distributed  to  Lady  smith,  Kimberley,  and  Mafeking, 
so  that  on  the  arrival  of  No.  2  Base  Medical  Depot  at  Cape  Town  the  store 
rooms  were  empty,  and  were  handed  over  to  the  dep6t  with  its  fresh  supplies 
from  England. 

The  following  base  medical  depots  and  advanced  depots  were  organised 
in  England  : — 

No.  1  Base  Depot,  stationed  at  Durban,  Major  R.  J.  McCormack  in 
charge. 

No.  2  Base  Depot,  stationed  at  Cape  Town,  Major  R.  C.  Thacker  in 
cliarge. 

No.  1  Advanced  Depot,  stationed  in  Natal,  afterwards  moved  to 
Volksrust,  Quartermaster  J.  B.  Short  in  charge. 

No.  2  Advanced  Depot,  stationed  at  De  Aar,  afterwards  moved  to 
Pretoria  in  July,  1900,  Major  C.  W.  H.  Whitestone  in  charge. 

No.  3  Advanced  Depot,  stationed  at  Bloemfontein,  Captain  J.  C.  Connor 
in  charge. 

Three  small  depots  were  organised  in  South  Africa,  and  were  stationed 
at  Kimberley,  Kroonstadt,  and  at  Harrismith. 

All  stores  received  from  England  were  landed  at  Durban  and  Cape  Town, 
were  taken  over  by  Nos.  1  and  2  Base  Depots,  and  were  distributed  by  them 
to  the  advanced  depots,  or  to  the  hospitals  in  the  neighbourhood  of  the  base 
dep6ts, 

B.  — Maintenance. 

Up  to  the  end  of  November,  1899,  supplies  arrived  from  England  every 
fortnight ;  during  December  some  arrived  weekly,  the  remainder  every 
fortnight,  but  after  December,  1899,  all  medical  supplies  were  despatched  in 
weekly  consignments.  Frequent  intimation  regarding  future  requirements 
was  given  by  cable  to  the  War  Office,  and  invariably  complied  with.  Large 
local  purchases  were  also  made  in  Cape  Town  and  Durban. 

As  most  of  these  stores  were  landed  at  Cape  Town,  and  distributed  by 
the  base  depot  there,  a  detailed  account  by  Major  Thacker,  R.A.M.C.,  is 
attached  (p.  254),  showing  the  mode  in  which  this  important  and  onerous 
duty  was  carried  out.  As  the  work  of  an  advanced  depot  differs  considerably 
in  kind  a  report  from  the  Officer  in  charge  of  No.  3  Advanced  Depot 
(Major  Whitestone,  R.A.M.C.)  is  also  attached  (p.  260). 

C. — Personnel. 

The  necessity  of  having  a  Medical  Officer  in  charge  of  these  dep6ts  has 
been  questioned.  During  the  campaign  in  South  Africa  there  was  a  scarcity 
of  Medical  Officers,  and  so,  whenever  it  was  posvsible  to  do  so,  these  depots 
were  placed  in  charge  of  a  quartermaster.  No.  1  Advanced  Depot  arrived 
from  England  without  a  Medical  Officer,  so  that  Lieutenant  and  Quarter- 
master Short  was  placed  in  charge.  Towards  the  end  of  the  war,  when  the 
work  at  No.  3  Advanced  Dep6t  became  light.  Lieutenant  and  Quartermaster 
A.  H.  H.  Niblet  was  placed  in  charge  of  it.  For  some  time  previously 
indeed  the  Officer  in  charge  of  this  depot,  Captain  J.  Connor,  had  been  also 
employed  in  other  duties. 
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In  the  smaller  subsidiary  depots  at  Kroonstadt,  Kimberley,  and 
Harrismith,  the  duties  were  carried  on  by  Officers  doing  duty  at  the 
hospitals  in  these  places. 

As  regards  these  depots,  No.  1  Advanced  Depot  waff  of  minor  importance, 
while  the  changes  in  the  administration  of  No.  3  Advanced  Depot  followed 
the  steady  diminution  of  its  work. 

But  the  experience  gained  in  South  Africa  shows  distinctly  the  absolute 
necessity  of  having  an  experienced  Medical  Officer  in  charge  of  every  depot 
on  which  large  demands  are  likely  to  be  made.  The  base  depots  invariably 
come  into  this  category,  while  in  such  cases  as  No.  2  Advanced  Depot  the 
necessity  is  equally  great. 

The  subordinate  staff  as  detailed  in  the  Field  Service  Manual  for  these 
depots  was  not  sufficient.  The  ^vork  at  the  base  and  advanced  depots  was  of 
course  altogether  abnormal  owing  to  the  large  demands  from  the  burgher 
camps  and  the  civil  administration  generally.  But  while  the  present  stafi' 
may  be  sufficient  for  the  base  depot  in  one  of  our  small  wars,  it  is  quite 
inadequate  to  the  wants  of  a  large  force. 

There  is  no  doubt  that  the  subordinate  staff  of  these  depots  require  to 
be  carefully  selected.  There  is  no  necessity  for  their  being  highly -trained 
sick  attendants,  but  they  must  be  trustworthy.  Many  of  the  details  of  the 
work  must  be  carried  out  away  frorn  the  direct  and  personal  sujDervision  of  the 
Officer  in  charge,  and  it  is  of  the  greatest  importance  that  urgent  and  very 
important  demands  should  be  complied  with  both  speedily  and  accurately, 
otherwise  very  serious  results  may  ensue.  Carpenters  and  cutlers  are  both 
necessary  for  these  depots. 

D,— Supplies. 

The  equipment,  as  laid  down  in  Appendix  XLIV  Regulations  Army 
Medical  Services  1900,  requires  considerable  alteration  and  many  additions. 
This  was  fully  recognised  at  the  outbreak  of  the  war,  and  everything 
additional  that  was  required  was  obtained  without  difficulty,  the  surgical 
equipment  in  particular  of  the  general  and  stationary  hospitals  was  largely 
supplemented. 

The  same  remark  applies  to  drugs.  All  were  of  the  best  quality  and 
were  up  to  date.  Tabloids  were  largely  used.  There  was  no  scarcity  of  drugs 
or  surgical  instruments  at  any  time,  and  the  troops  at  the  front  and  far  off 
the  railways  were  never  without  the  necessary  medicines, 

Arrangements  must,  of  course,  always  be  made  from  the  very  beginning 
of  a  campaign  for  replacing  the  articles  most  commonly  used  by  regular 
consignments,  as  no  depot  of  any  description  can  carry  enough  of  these  articles 
to  meet  a  continued  demand  for  them.  There  was  no  difficulty  in  this  respect. 
But  there  was,  and  probably  always  will  be,  a  difficulty  as  to  the  varietv  of 
drugs.  The  question  will  always  arise  as  to  how  far  the  schedule  (which 
must  exist)  should  be  exclusive.  In  this  campaign  practically  everything 
that  was  asked  for  was  supplied,  either  by  local  purchase  if  the  article  was 
available,  or  by  requisition  from  England.  But  it  seems  doubtful  whether  a 
method  which  is  satisfactory  in  the  hospitals  of  a  community  during  peace 
is  altogether  the  best  for  the  army  during  war.  There  ^vas  a  good  deal  of 
unnecessary  complication  in  the  supply  of  drugs  by  the  desire  of  many  of  the 
Medical  Officers  (particulai^ly  the  civil  surgeons)  to  use  some  more  modern 
preparation  in  lieu  of  the  older  remedy,  and  there  is  much  doubt  as  to 
whether  the  patients  gained  any  material  advantage  thereby.  On  the  other 
hand,  many  articles  might  be  omitted  from  the  present  schedule  without 
detriment. 

It  would  seem  advisable  to  prepare  a  comprehensive  l^st  of  drugs  to  be 
supplied  which  should  be  revised  at  comparatively  brief  intervals,  so  as  to 
take  advantage  of  any  real  advances  in  pharmacology  and  therapeutics.  If 
this  were  done,  there  should  be  no  difficulty  in  confining  the  supply  to  the 
articles  included  in  this  list,  without  impairing  the  efficient  treatment  of  the  sick. 

The  use  of  the  "tabloid"  form  in  place  of  the  older  preparations  has 
everything  to  recommend  it  for  field  use,  and,  although  the  initial  cost  may  be 
gTeater,  the  saving  in  waste,  carriage,  and  general  complications  more  than 
counterbalances  this. 
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E. — Report  on  No.  2  Base  Depot  Medical  Stores,  Cape  Town. 


(Major  R.  C.  Thacker,  KA.M.C.) 

In  submitting  this  report  on  the  working  of  No.  2  Base  Dep6t  Medical 
Stores,  which  arrived  in  South  Africa  on  November  21st,  1899,  I  desire  to 
point  out  that  the  scale  of  equipment  laid  down  for  this  unit  was  arranged 
to  meet  (in  Cape  Colony)  the  requirements  of  the  regular  troops  originally 
detailed  to  proceed  from  England.  But  this  scale  was,  I  consider,  never 
contemplated  (either  through  expansion  or  elasticity)  to  meet  the  demands, 
medical  and  surgical,  of  a  great  army  of  irregular  troops  from  South  Africa, 
and  Colonials  from  the  British  dominions  beyond  the  seas,  very  much  larger 
than  could  possibly  have  been  foreseen  on  the  outbreak  of  hostilities. 

Just  one  instance  to  illustrate  the  strain  which  was  placed  on  this  unit 
early  in  the  campaign.  The  5,000  Australian  Bushmen,  who  touched  at 
Cape  Town  en  route  to  Beira  to  form  part  of  the  Bhodesian  Field  Force, 
were  medically  and  surgically  equipped  from  the  base  medical  stores. 

Storage  Accommodation. — The  site  for  the  medical  store  depot  was  at 
Woodstock  Military  Hospital,  about  three  miles  from  the  docks,  where  two 
corrugated  iron  sheds  were  provided.  As  this  storage  accommodation  proved 
totally  inadequate  to  meet  the  requirements,  the  Royal  Engineers  were 
requested  to  erect  four  others,  which,  together  with  certain  permanent 
buildings  appropriated  in  the  hospital  compound,  proved  satisfactory,  giving 
a  superficial  area  of  15,044  square  feet. 

The  following  gives  in  detail  the  area  of  the  various  sheds,  huts,  and 
permanent  buildings  utilised  for  this  purpose  : — 


Sheds  and  Huts —  i 

Originally  Provided. 

1.  — Corrugated  iron  60'  X  15'  ... 

2.  —       „  „     60'  X  15'  

Additional  Accommodation. 


900  square  feet, 
900  „ 


3.  — Corrugated  iron  100'  X  20' 

4.  —       „  „      48'  X  30' 

5.  — Portable  hut        75'  X  18' 

6.  —      „       „  75'  X  18' 

Permanent  Buildings — 

Store  25'  6"  X  16'  6" 

„  23'  6"  X  16'  6" 

„  17'  6"  X  11' 

„  16'  6"  X  11' 

„  16'  6"  X  11' 

„  35'      X  16'  6" 

„  16'  6"  X  7' 

„  16'      X  10' 

Wards  unused  for  Hospital  Purposes — 


48'  X  24' 
48'  X  24' 
48'  X  24' 
48'  X  24' 
14'  X  10' 
14'  X  10' 

Total  area 


2,000 
1,440 
1,350 
1,350 


420 
388 
192 
182 
182 
577 
115 
160 


1,152 
1,152 
1,152 
1,152 
140 
140 


5> 


15,044  „ 


Transit  of  Stores. 

The  method  of  despatch  of  medical  and  surgical  stores  from  the  base 
depot  to  the  various  units,  general,  field,  and  other  hospitals  of  the  South 
African  Field  Force  are  as  follows  : — 

Jlail. — Handed  over  to  the  Railway  Transport  Officer,  Way  Bill  (A.B., 
10a,  as  per  specimen  attached),  the  counterfoil  being  signed  by  him  and 
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retained  in  my  office  as  a  receipt  for  the  number  of  cases  forwarded.  It  also 
showed  the  truck  number  for  reference  in  cases  of  loss  or  delay  in  transit, 
so  that  inquiries  could  be  instituted  and  the  missing  items  traced. 

All  large  consignments  were  loaded  in  the  ambulance  trains  if  available, 
or  in  large  covered  box-trucks,  which  were  obtained  from  the  Cape  Govern- 
ment Railway  authorities,  and  conveniently  placed  alongside  the  military 
hospital  siding,  Woodstock,  the  loading  being  carried  out  by  the  employees 
at  the  base  depot. 

The  ambulance  trains  were  utilised  to  the  fullest  possible  extent  for  this 
service,  and  proved  both  safe  and  expeditious,  as  these  trams  had  practically 
a  clear  line  and  ran  right  through  when  returning  to  the  front.  Passenger 
and  mail  trains  were  also  utilised  for  small  consignments  in  cases  of  emergency. 

Sea. — By  sea  to  the  coast  ports,  transit  vouchers  were  prepared  in 
duplicate,  giving  the  total  number  of  cases,  cubic  measurement,  and 
approximate  value  of  the  stores.  The  consignment  was  then  handed  over 
to  the  Ordnance  Officer,  Docks,  for  despatch  to  its  destination. 

From  Docks  to  Base  Depot. — In  the  early  stages  of  the  campaign 
considerable  difficulty  was  experienced  in  obtaining  sufficient  transport  for 
the  conveyance  of  the  stores  from  the  docks  (on  arrival  from  England)  through 
the  Ordnance  Department.  However,  as  soon  as  the  pressure  for  transport 
up  country  diminished  to  a  certain  extent,  this  trouble  became  less  acute. 

Personnel  of  Base  Depot. — The  cadre  for  a  base  dep6t  medical  stores, 
as  laid  down  in  the  "Field  Service  Manual,  A.M.S.,"  p.  13,  should,  in  my 
opinion,  be  considerably  increased  to  make  the  unit  efficient.  The  following 
table  might  be  substituted  : — 


Cadre  for  a  Base  Depot, 
R.A.M.  Corps. 


OfiScer  in  charge.. 
Quartermaster  . . 
Compounders  . . 
Clerts,  Trained  . . 
Staff- Sergeant  , . 
Sergeant  or  N.C.O. 
Packers  and  Storemen 


Total  Base  Depot 


o 

'o  u 


o 

a 

o 
O 


O 
c 


u 


a> 
60 

s 

So 


O 
d 


CO 


o 


16 


The  duties  of  the  compounders  would  be — one  to  look  after  the  store 
containing  the  surgical  instruments  and  various  appliances,  also  to  get  out 
and  check  the  requirements  on  the  requisitions  ;  the  second  to  re-equip 
the  medicine  chests  and  arrange  the  extra  supplies  of  medical  and  surgical 
material  for  hospital  ships  and  transports.  In  this  connection  it  may 
be  interesting  to  note  that  up  to  May  31st,  1902,  from  the  commencement 
of  hostilities,  250  medicine  chests  were  completed  at  the  base  depot  medical 
stores. 

Two  trained  clerks  required,  one  to  take  charge  of  the  abstract  of  receipts 
and  issues ;  the  other,  correspondence  and  local  purchase  ledger. 

Staff-sergeant's  duty  would  be  (as  ledger  clerk)  to  keep  the  books 
accurately  posted  up  to  date. 

Sergeant  or  N.C.  Officer  to  generally  supervise  the  packers,  minimise 
mistakes  as  far  as  possible,  and  initial  the  packers'  book  for  reference  later 
in  case  of  loss  in  transit,  or  otherwise. 

The  packers  should  be  trained  experienced  men  from  the  Woolwich 
Medical  Stores,  one,  if  possible,  to  be  a  carpenter. 

Under  no  circumstances  whatever,  unless  through  misconduct,  should 
tlie  j:)ersonnel  of  a  base  dep6t  be  interfered  with  during  a  campaign. 

(39.59)  2  K 
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Area  of  Supply. — No.  2  Base  Depot  Medical  Stores  supplied  the  various 
columns,  units,  hospitals  in  the  Cape  Colony,  Orang^e  River  Colony,  and  the 
greater  part  of  the  Transvaal  with  medical  and  surgical  material,  besides 
the  refugee  and  concentration  camps,  either  directly  or  through  the  depots 
at  East  London,  Kimberley,  Bloerafontein,  Kroonstadt,  and  Pretoria. 

Appendix  44,  Field  Medical  Service. — The  equipment  scale  of  medicines 
and  surgical  material,  as  laid  down  in  Appendix  44,  "  Regulations  for  the 
Army  Medical  Services,"  for  a  base  depot  of  medical  stores  might,  I  consider, 
with  advantage  be  thoroughly  revised,  8,nd  materially  added  to,  in  order 
to  make  this  important  war  unit  efficient  and  in  keeping  with  modern 
requirements,  both  as  regards  extra  supplies  of  drugs,  surgical  instruments, 
and  appliances.  To  this  scale  I  would  limit  requisition  demands  by  a  hard 
and  fast  rule,  and  so  prevent,  as  far  as  possible,  a  recurrence  of  the  experience 
of  this  campaign,  where  practically  every  drug  of  any  known  therapeutic 
value  in  "  Martindale  and  Westcott's  Extra  Pharmacopoeia  "  was  asked  for. 
Some  of  these  drugs  were  unquestionably  most  useful,  but  as  for  others 
I  have  no  reasonable  doubt  that  e([ually  good  substitutes  could  have  been 
found  in  the  ordinary  official  scale. 

Attached  are  two  fairly  complete  lists  of  extra  drugs,  surgical  instru- 
ments a,nd  appliances,  which  I  consider  might  reasonably  be  included  in  the 
scale  of  equipment  laid  down  in  Appendix  44  for  a  Base  Depot  Medical 
Stores. 

With  reference  to  Appendix  No.  43a,  "  Scale  of  Medical  and  Surgical 
Equipment"  (1898  pattern)  for  units  in  the  field,  the  following  might  be 
substantially  increased  :  surgical  saddle  hags,  field  medical  panrders,  and 
antiseptic  cases.  The  substitution  of  Willesden  canvas  as  a  covering  for  the 
medical  panniers  and  companions  in  lieu  of  hide  is  commended. 


List  of  Extra  Drugs  suggested  to  he  added,  to  Scale  for  Base  Depdt 

Medical  Stores. 


1.  Lysol. 

2.  Creolin. 

3.  Urotropine. 

4.  Trional. 

5.  Menthol. 

6.  Medicinal  Izal. 

7.  Liq.  Trinitrini. 

8.  Resorcin. 

9.  Ure thane. 

10.  Paraldehydum. 

11.  Calcium  Chloridum. 

12.  Calcium  Hydras. 

13.  Ethyl  Chloride. 

14.  Lithise  Citras. 

1 5.  Scott's  Emulsion. 

16.  Kepler's  Ext.  Malti  et  01. 

Morrhuae. 

17.  Sodii  Citras  and  Bromidum. 

18.  Thymol. 

19.  Ozoenic  -^ther. 

20.  Terebene. 

21.  Bismuth.  Salicylas  and  Carb. 

22.  Quinin  Salicylas. 

23.  Quinin  Hydrochl. 

24.  Quinin  Hydrobrom. 

25.  Liq.  Carbonis  Detergens. 

26.  Glycerin  Pepsini. 

27.  Fairchild's  Peptonising 

Powders. 

28.  Tinct.  Buchu. 

29.  Tinct.  Kino. 

30.  Tinct.  Strophanthi. 

31.  Tinct.  Gelsemii. 


32.  Tinct.  Podophylli. 

33.  Liq.  Picis  Carb. 

34.  Amyl.  Nit.  Capsules. 

35.  Tinct.  Jaborandi. 

36.  Formalin. 

37.  Hazeline. 

38.  Liq.  Bismuthi  et  Ammon.  Cit. 

39.  Protargol. 

40.  Codein.  Phosph. 

41.  Diuretin. 

42.  Eucaine  A  and  B. 

43.  Pilocarpin.  I^it. 

44.  Tablets — 

Urotropine. 
Hypophos.  Co. 
Bismuth.  Salicyl. 
Potassii  Chloras. 
Hyd.  c.  Cretse  et  Doveri. 

45.  Butyl  Chloral  Hydrate. 

46.  Cough  Pills. 

47.  Liniments :    Opium,  Turpentine, 

and  Chloroform. 

48.  Ext.  Tarax.  Liq. 

49.  Acid.  Chrysophanic. 

50.  Ung.  Picis  Liq. 

51.  Ung.  Hyd.  Ammon. 

52.  Ung.  Hyd.  Ox.  Flav. 

53.  Liq.  Arsenici  Hydrochlor. 

54.  Alcohol  Absolute. 

55.  Oxygen    Gas    Cylinders,  with 

Inhalers. 

56.  Homa tropin  Hydrobrom. 
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List  of  Extra  Surgical  Instruments  and  Appliances. 

1.  Cripps'  Irrigators,  with  and  without  stands. 

2.  Ecraseurs,  small  and  large. 

3.  Plaster  of  Paris  Bandages. 

4.  Glycerine  Enema  Syringes. 

5.  Forceps,  various. 

6.  Scissors- — surgical,  straight  and  blunt-pointed,  curved  on  flat. 

7.  Hooks — wound,  single  and  double. 

8.  Basins — dressing,  kidney-shaped,  large. 

9.  Volckmann's  Spoons. 

10.  Bone  Drills,  gouge. 

11.  Periosteal  Elevators. 

12.  Hey's  Saws. 

13.  Douches,  aural. 

14.  Ear  Channels. 

15.  Ophthalmic  Lamps. 

16.  Clover's  Clutches. 

17.  Leiter's  Tubes. 

18.  Transfusion  Apparatus. 

19.  Trephines,  small  and  medium. 

20.  Surgical  Hammers  and  Mallets. 
.  21.  Tracheotomy  Cases, 

22.  Douches,  nasal. 

23.  Ligature  Troughs,  4  and  6  reels. 

24.  Glass  Trays  for  Catheters. 

25.  Jacques'  Catheters  and  Channel. 

26.  Jacques' (Esophageal  Tubes,  with  funnels. 

27.  Needles  and  Needle-Holders  (Hagedorn). 
Needles,  suturing  intestine  (round). 

Needles  and  Holders — combined,  slot,  McEwen's,  Lister's. 

28.  Retractors,  wound,  large  and  small, 

29.  Elastic  Stockings  and  Knee-caps. 

30.  Bladder  Sounds. 

31.  Paquelin's  Cautery. 

32.  Test  Lenses  and  Holmgren's  Wools. 

33.  Lithotrite  and  Evacuator. 

34.  Rib  Shears. 

35.  Tourniquets,  LR.,  for  bloodless  operations. 
S6.  Polypus  Snares. 

37.  Chloroform  Inhalers  and  Drop  Bottles. 

38.  Mouth  Gags. 

39.  Syringes — exploring,  antitoxin,  and  typhoid. 

40.  Crutches,  spring,  French  pattern. 

41.  Trays,  surgical,  glass,  and  enamel, 

42.  Hot  Water  Bottles,  I.R.,  and  covers  for  same, 

43.  Urethrotome. 

44.  Wheelhouse  Staff,  probe  gorget. 

45.  Ahl's  Poroplastic  Splinting. 

46.  P.M.  Gloves. 

47.  Silver  Wire,  thick,  for  bone  suturing. 

Extra  Articles  of  Ordnance  Equipment. — The  following  extra  articles  of 
Ordnance  Equipment  might,  I  consider,  with  advantage  be  included  in  the 
scale  laid  dov,rn  for  a  base  dep6t  medical  stores.  Appendix  44,  "  Regulations 
for  Army  Medical  Services,"  being  practically  to  all  intents  and  purposes 
a  medical  supply,  though  held  on  charge  by  the  Ordnance  Department : — 

Operating  tables,  theatre  requisites  (such  as  opp^rating  coats,  aprons, 
towels,  and  nail-brushes),  also  first  field  dressings,  brassards,  with  the  various 
appliances  necessary  for  restraint  on  those  mentally  afflicted. 

My  reason  for  suggesting  this  transfer  is  that  during  the  campaign 
Officers  and  civil  surgeons  concerned  invariably  requisitioned  on  the  base 
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medical  stores  for  the  supply  of  the  articles  enumerated,  thus  entailing 
responsibility  without  control.  Comments  were  made  as  to  the  quality  of 
the  operating  aprons,  towels,  &c.,  supplied  not  being  quite  in  accordance 
with  the  requirements  of  aseptic  surgery.  A  number  wei'e  purchased  locally 
to  meet  demands. 

X-ray  Stores. — Four  complete  sets  of  Rontgen-ray  apparatus  were  sent 
out  to  the  base  medical  stores  in  26  cases.  In  this  connection  it  is  only 
necessary  to  point  out,  for  future  guidance  to  -  the  firms  concerned,  the 
importance  of  having  the  contents  of  each  case  clearly  stencilled  on  the 
outside,  so  that,  when  required,  a  complete  set  could  be  selected  for 
despatch  without  difficulty,  and  so  minimise  the  risk  of  having  to  open  each 
individual  case  and  re-adjust  the  contents,  which  occurred  in  this  instance. 
A  liberal  supply  of  X-ray  photograph  requisites  should  also  be  furnished 
to  meet  requirements. 


F. — Repoiit  op  No.  2  Advanced  Depot  of  Medical  Stores  during 
South  African  Campaign  1899  to  1903. 

(Major  C.  W.  H.  Whitestone,  R.A.M.C.) 

The  personnel  of  No.  2  Advanced  Dep6t  of  Medical  Stores  left  England 
in  the  s.s.  "  Servia"  on  November  2nd,  1899,  and  arrived  at  Cape  Town  on 
November  23rd,  1899.  Owing  to  the  stores  themselves  having  been  sent  out 
in  another  ship,  packed  beneath  2,000  tons  of  cement,  it  was  impossible  to 
obtain  them  immediately  on  arrival.  A  staflP  sergeant  was  left  behind  at 
Cape  Town  to  bring  on  the  stores  when  landed,  the  remainder  proceeded  at 
once  to  De  Aar  where  a  temporary  depot,  under  Major  Wade,  R.A.M.C,  had 
already  been  established  by  Colonel  Supple,  P.M.O.,  South  Africa.  No.  2 
Advanced  Depot  took  over  the  contents  of  this  depot  and  commenced  work 
on  November  26th,  1899. 

From  this  on  the  work  inci-eased  daily  both  in  scope  and  Importance  till 
this  dep6t,  while  at  De  Aar,  eventually  supplied  the  troops  on  the  western 
line  from  De  Aar  to  Mafeklng,  the  army  at  Paardeberg,  and  later  at 
Bloemfontein  and  Kroonstadt,  besides  the  medical  units  in  the  east  and  the 
midlands  of  Cape  Colony. 

Upwards  of  1 00  cases  of  medical  stores  were  sent  to  Kimberley  from 
No.  2  Advanced  Depot,  to  start  an  Advanced  Depot  there  after  the  relief. 
Subsequently  an  Advanced  Depot  (No.  3)  was  opened  at  Bloemfontein.  The 
formation  of  these  depots  relieved  No.  2  at  De  Aar,  which  was  ordered  to 
be  ready  to  move  to  Kroonstadt  or  Pretoria,  and  filled  up  from  the  base 
depot  at  Cape  Town  for  this  purpose. 

The  depot  left  De  Aar  on  July  22nd,  1900,  for  Pretoria,  arriving  there  on 
July  27th,  some  delay  being  caused  by  the  burning  of  a  supply  train  north 
of  Bloemfontein  by  De  Wet.  Only  three  trucks  were  allowed  in  which  to 
transport  the  stores,  some  450  cases  in  all.  As  the  demands  were  likely  to  be 
great,  owing  to  the  extent  of  the  operations  in  the  field,  in  order  to  avoid 
the  possibility  of  running  short  a  large  requisition  was  sent  to  the  base,  so 
that  more  stores  might  reach  Pretoria  shortly  after  the  arrival  of  the  depot. 
This  requisition  was  sent  on  the  day  the  depot  left  De  Aar,  and  the  stores 
arrived  at  Pretoria  a  few  days  after  the  depot  and  were  n:ost  acceptable. 

A  small  five-roomed  cottage  was  occupied  as  a  store  close  to  the  Pretoria 
railway  station,  but  as  this  accommodation  proved  to  be  inadequate  the 
adjoining  cottage  together  with  the  yards  of  both  cottages  and  some  waste 
ground  were  requisitioned. 

As  time  progressed,  owing  to  the  difficulty  of  obtaining  medical  and 
surgical  supplies  elsewhere,  the  civil  hospital,  gaol,  leper  asylum,  Govern- 
ment dispensary  (all  in  Pretoria),  Imperial  Military  Railway,  and  Transvaal 
Constabulary  drew  their  supplies  from  No.  2  Advanced  Dep6t,  in  addition  to 
the  demands  from  the  army.  Later  23  burgher  camps  with  a  population  of 
between  60,000  and  70,000  men,  women,  and  children,  and  21  native  refugee 
camps  with  a  population  of  32,000  had  also  to  be  supplied.  Finally,  to  these 
were  added  three  divisions  of  South  African  Constabulary,  so  that  by  the 
spring  of  1902  the  depot  was  supplying  the  wants  of  over  200,000  souls. 
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As  an  example  of  what  the  work  eveDtually  amounted  to,  it  may  be 
stated  that  in  the  month  of  May,  1902,  900  cases  and  parcels  of  drugs  and 
equipment,  weighing  approximately  30  tons,  were  distributed  in  all  directions 
from  Mafeking  to  Komati  Poort,  and  Bloemfontein  to^nortli  of  Pietersburg. 
The  expenditure  of  bandages  alone  at  this  time  approached  30,000  a  month. 

As  the  cottages  in  which  the  depot  had  at  first  been  quartered  were  too 
small  and  inconveniently  built  to  enable  this  amount  of  work  to  be  carried  on, 
the  depot  was  removed  to  the  Old  Dopper  Church,  which  it  filled,  with  in 
addition  three  marquees.  As  this  church  was  a  considerable  distance  from 
the  railway  station,  transport  consisting  of  one  buck  wagon  and  a  Cape  cart 
with  eight  mules  was  provided  to  c^rry  consignments  to  and  from  the  railway 
for  dispatch  by  the  various  trains. 

Much  additional  transport  was  requisitioned  for  as  occasion  arose  to 
convey  the  large  consignments  from  the  railway  station  to  the  depot.  The 
Superintendent  of  the  Native  Labour  Camp  kindly  lent  fatigue  parties  of 
from  30  to  100  natives  weekly  to  load  and  unload  trucks,  &c. 

On  application  to  the  Assistant  Adjutant-General,  Pretoria,  sanction  to 
sign  railway  warrants  and  deal  direct  in  all  matters  relating  to  the  receipt 
and  despatch  of  medical  stores  was  obtained.  This  proved  most  important 
throughout  the  war,  as  it  had  been  found  impossible  to  carry  on  such  a  volume 
of  work  otherwise  :  unless  the  depot  possessed  all  the  documents  and  warrants 
relating  to  the  dispatch  of  stores  it  became  hopeless  to  endeavour  to  trace  lost 
or  undelivered  consignments,  as  any  attempt  only  led  to  endless  correspondence 
with  Railway  Staff  Oflicers.  It  would  seem  to  be  most  important  that  medical 
store  depots  in  war  time  should  be  permitted  to  keep  all  work  of  this  nature  in 
their  own  hands,  as  it  is  otherwise  impossible  for  them  to  deal  quickly  and 
satisfactorily  with  the  dispatch  of  consignments. 

At  the  close  of  the  war,  owing  to  the  breaking  up  of  the  numerous 
hospitals  and  units,  enormous  quantities  of  equipment  and  medicines  were 
returned  to  store.  Not  a  few  consignments  reached  the  depot  in  such  a  state 
that  the  source  from  which  they  came  could  nut  be  ascertained  at  all, 
moreover,  some  equipment  V(^as  doubtless  such  as  had  been  lost  or  captured 
during  the  campaign  and  finally  picked  up,  or  handed  back  by  the  Boers 
themselves.  It  was  dealt  with  in  the  usual  manner  by  periodical  boards  of 
survey. 

The  stores  were  again  moved  on  October  3rd,  L902,  and  ioUowing  eight 
days  to  a  camp  and  store  in  the  vicinity  of  No.  7  General  Hospital,  and  a  nine 
months'  supply  distributed  to  all  the  remaining  permanent  hospitals,  &c.,  the 
remainder  being  sold  to  civil  institutions  and  the  Health  Department  of  the 
Transvaal.    The  stores  were  closed  on  May  9th,  1903. 

Remarks, 

Staff. — The  regulation  staff  for  an  advanced  depot  is  sufficieiit  under 
ordinary  circumstances.  It  must  be  composed  of  reliable  men,  as  a  rule,  not 
third  class  orderlies.  In  small  depots  a  Medical  Officer  is  not  necessary,  as 
supervision  by  an  Officer  from  one  of  the  adjacent  stationary  hospitals  would 
be  sufficient ;  but  in  depots  such  as  No.  2  Advanced,  or  anything  approaching 
it  in  size,  an  Officer  is  needed. 

Sapplieii. 

To  base  an  estimate  for  the  initial  supply  of  future  advanced  depots  on 
the  experiences  of  No.  2  is  useless,  but  it  proves  that  such  a  depot  can  be 
expanded  without  difficulty  so  as  to  meet  all  possible  demands  by  the  exercise 
of  a  reasonable  amount  of  forethought.  Any  probable  requirements  In  addition 
to  the  normal  equipment  at  the  commencement  of  a  campaign  should  be  at 
once  reported.  This  was  done  by  order  of  Surgeon-General  Sir  W.  D. 
Wilson,  K.C.M.G. 

With  regard  to  the  equipment  the  following  notes  may  prove  of  use  : — 

The  supply  of  pills  and  tabloids  was  much  too  small  for  the  actual 
demands  even  at  the  very  commencement,  and  later  as  many  as  46,000  of 
those  were  issued  in  one  day.  All  the  common  drugs  in  everyday  use  were 
supplied  in  quantities  far  too  small  to  meet  demands  from  large  general 
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hospitals,  the  quantities  of  these  should  be  greatly  increased  from  the  com- 
mencement. Demands  for  supplies  to  complete  had  to  be  sent  at  once  to  the 
base  dep6t  at  Cape  Town, 

Field  medical  panniers,  companions,  and  haversacks  are  required  in  large 
numbers  to  equip  small  temporary  hospitals  and  posts  on  railways  and  lines  of 
communication,  units  requiring  to  be  refitted,  irregular  and  Colonial  corps  and 
newly  formed  columns. 

More  selected  surgical  instruments  should  be  at^  hand,  together  with  spare 
cases  of  surgeons'  instruments. 

Refills  for  panniers  should  be  in  bulk.  The  reserve  field  medical  panniers 
are  of  little  use  at  depots.  In  the  case  of  No.  2  Dep6t,  certain  articles  were 
rapidly  expended,  the  other  panniers  remaining  complete  were  used  in  lieu 
of  field  medical  when  these  ran  short  by  adding  a  case  of  surgeons'  instruments 
to  them. 

Field  surgical  panniers  were  seldom  required.  From  time  to  time  certain 
articles  were  borrowed  from  these  to  complete  hospital  equipment,  but  all  the 
articles  that  are  usually  required  might  much  more  economically  be  supplied 
in  bulk,  and  the  panniers  themselves  discarded  with  the  exception  of  a  few^ 
pairs  to  replace  those  of  field  hospitals,  &c.,  m  case  of  loss.  Ail  panniers 
should  be  covered  with  some  durable  material  so  that  the  wooden  packing 
cases  might  be  discarded  at  the  base.  Much  additional  work  was  caused  by 
the  weight  and  unwieldiness  of  panniers  screwed  up  in  these  ponderous  wooden 
cases.  The  present  so-called  "hide"  with  which  these  panniers  are  covered 
is  not  leather,  but  merely  the  cuticle  and  hair  of  the  cow,  and  tears  easily. 
The  new  canvas  covers  may  prove  better. 

Grain  scales  and  weights  should  be  added  to  all  medical  panniers  unless 
all  drugs  are  supplied  in  tabloid  form. 

Large  sets  of  tooth  instruments  for  all  regiments  should  be  supplied. 
There  was  a  large  demand  for  these  during  the  war,  and  sets  of  three  and 
four  forceps  were  refused  by  medical  men  doing  duty  at  posts  and  with 
regiments. 

The  old  pattern  fracture  box  was  in  great  demand  ;  very  few  appeared  to 
appreciate  the  perforated  zinc  sheeting  supplied  in  the  new  boxes,  and  there 
were  demands  for  large  numbers  of  splints  to  be  made  in  addition  to  those  in 
the  fracture  box.  A.  large  assortment  of  all  kinds  of  ordinary  splints  and 
material  for  making  splints  (especially  Gooch  scored  splinting  and  poroplastic 
sheeting)  seems  to  be  required. 

A  very  large  supply  of  X-ray  requisites,  such  as  plates,  chemicals,  P.O. P., 
had  to  be  arranged  for  ;  up  to  May,  1902,  1,500  plates,  at  least,  had  been 
issued  from  No.  2  Advanced  Depot. 

A  small  supply  of  microscope  accessories,  such  as  slides,  cover  glasses, 
stains,  and  spare  lenses  is  required. 

If  dentists  are  employed,  an  assortment  of  drills,  stopping  material, 
mercury,  and  other  dental  requisites  should  be  arranged  for.  This  was  done, 
but  the  articles  arrived  so  late  in  the  campaign  that  very  few  of  them  were 
ever  used  owing  to  the  sudden  ending  of  the  war. 

A  few  remarks  are  necessary  on  the  equipment  based  on  what  Medical 
Officers  actually  seemed,  in  my  experience,  to  require  and  use. 

Transfusion  Apparatus. — These  are  necessary  at  large  general  hospitals 
and  depots. 

(Esophageal  Tubes,  Jacques\  Soft  Rubber. — These  are  necessary  at  large 
general  hospitals  and  depots. 

Bandages,  for  bloodless  opera,tion,  with  rubber  tourniquet  ;  some  surgeons 
still  insist  on  having  these  available. 

Batteries,  Storage,  X-ray. — A  large  reserve  of  these  appeared  to  be 
necessary,  owing  to  their  constantly  going  out  of  order  or  becoming  spoiled 
and  the  difficulties  connected  with  their  repair.  The  Royal  Engineers  should 
be  in  a  position  to  repair  and  look  after  them. 

Spamers  Batteries. — Ditto. 

Ligatures. — A  good  supply  of  at  least  four  to  six  sizes  in  tubes,  aseptic, 
silk,  catgut,  carbolised,  silkworm  gut,  chromic  catgut,  kangaroo  tendons  ;  in 
fact,  all  reasonable  kinds  should  be  provided. 

Chisels,  gouges,  drills,  hammers,  small  trephines,  stout  silver  wire,  in  fact, 
complete  sets  of  instruments  for  dealing  with  injuries  to  bones  are  required. 
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Including  screws  and  pegs,  ivory.  All  the  above  were  deniiinded  and  used  at 
the  larger  hospitals. 

Faquelin's  cauteries  and  clamps  for  piles,  gays,  tongue  forceps  are  all 
required. 

A  set  of  instruments  for  urethral  operations,  Uajf's,  probes,  gorgets, 
lithotomy  and  lithotrity  instrumetits  may  be  wanted  at  short  notice  ;  also 
urethrotomes. 

Oxygen  gas  apparatus,  with  mouthpiece  and  bag  cylinders  of  oxygen  gas, 
were  very  often  required. 

Irrigators,  Orip'ps ,  required  for  general  hospitals. 

Surgeons'  Needles. — A  good  supply  of  all  varieties  together  with  needle 
holders  should  be  supplied. 

Stomach  Syphons. — Useful. 

Exploring  Syringes. — It  must  be  possible  to  sterilise  these. 
Scissors. — A  large  supply  of  different  kinds  is  needed. 
Stethoscopes. — ^Officers  should  have  their  own,  but  a  large  number  will  be 
required  for  renewals. 

Volckmanns  Svoons. — A  supply  for  large  hospitals. 

Surgical  Saddle  Bags. — The  present  bag  is  too  heavy  except  on  a  led 
horse.    The  leather  supporting  it  is  too  weak  for  the  weight  of  the  bags. 

Ti-usses. — Over  700  were  issued,  but  this  included  those  for  women, 
children,  civilians,  &c.  In  order  to  obtain  a  proper  fit  a  very  large  assortment 
was  kept  in  stock. 

Focus  Tubes,  X-ray. — Many  of  these  prove  unsatisfactory,  so  that  at 
least  six  per  machine  are  required. 

Anti-toxi'iies. — Must  be  at  hand,  such  as  anti-venin,  anti-diphtheritic, 
anti-tetanic,  anti-streptococcus,  plague,  &c.,  according  to  circumstances  and 
modern  knowledge. 

The  supply  of  medicine  required  was  so  large  owing  to  the  burgher 
camps,  &c.,  that  it  would  be  misleading  to  base  any  future  demand  entirely 
upon  it.  It  will  always  have  to  be  modified  according  to  circumstances,  and  it 
would  appear  impossible  to  have  all  the  depdts  equipped  with  every  article 
necessary  for  a  campaign  like  the  late  South  African  War,  but  all  extra 
articles  and  drugs  required  should  be  obtainable  for  them  at  once  on  the 
demand  being  put  forward. 


G. — Suggestions  for  Base  Depot  of  Medical  Stores  for  an  Army 

Corps. 

(Staff-Sergeant  Buckland,  K.A.M.C.) 

Base  Medical  Stores. — The  accommodation  required  for  the  base  medical 
stores  would  be  two  offices,  each  20  feet  by  15  feet;  a  medical  store  50  feet 
by  20  feet  ;  a  surgical  store  50  feet  by  20  feet,  with  deep  beaded  shelves. 

Scale  of  Drugs  for  an  Army  Corps. — The  scale  laid  down  in  Appendix 
No,  44,  "Regulations  for  the  Army  Medical  Services,  1900,"  contains 
sufficient  of  some  of  the  drugs  and  surgical  equipment,  but  the  following- 
might  with  advantage  be  increased  : — 


Drugs. 

Appendix  44. 

Suggested 
increase. 

lbs. 

lbs. 

Acid,  boric 

40 

80 

Acid,  carbolic  ... 

20 

60 

Bismuth.  Subnit  ... 

4 

6 

Emp.  Belladonnse 

4 

6 

Ext.  Ergot  Liq. 

1 

9 

Ferri  et  Quin.  Cit. 

6 

4 

Glycerin 

30 

50 

Hydrag.  Perehlor. 

4 

16 

Iodoform 

12 

18 

All  liniments  (Lin.  Saponis  and  Camph. 

Co.)  — 

40  each. 

Liq.  Plumbi  Sub. 

6 

la 

Mist.  Sennae  Co.  cone. 

8 

22 

01.  Morrhuse  ...        ...  ... 

30 

30 
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01.  Ricini 
Paraffin  Molle... 

All  pills  and  tablets,  especially  Pills  Nos. 

and  9  and  Tablets  Nos.  10  and  15. 
Sinapis  Charta 
Sodii  Salicylas 
Sp.  Methylated 
Easton's  Syrup 
Syr.  Scillse 
Tr.  Camph.  Co. 
Tr.  Nux  Vomica 
Tr.  Scilite 
Ung.  Acid  Boric 
Vin.  Ipecac 
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lbs. 
50 
12 


Suggested 
increase, 
lbs. 
50 
18 


No.  30 

No.  70 

10 

20 

50 

50 

6 

14 

12 

18 

12 

18 

3 

7 

4 

16 

12 

18 

16 

14 

Surgical  Materials  — The  following  should  be  largely  increased  : — Wools, 
bandages,  gauzes,  jaconet,  lints,  drainage  tubing,  pins  safety,  sheeting,  and 
waterproof  cloth. 

Medical  Material. — Bottles,  corks,  labels,  pill  boxes,  measure  glasses, 
and  clinical  thermometers. 


The  following  articles  would  form  a  useful  addition  to  the  scale 
mentioned : — 

Medicines. — 

Bismuth.  Carb.  - 
Bismuth.  Salicylas. 
Liq.  Moi'ph.  Hydrochlor. 
Liq.  Strychnin 
Lin.  Terebinth 


Ung.  Zinci 


Prepared  for  use.    Found  to  have  been 
most  useful  in  the  late  Boer  War. 


Ung.  Sulphur  | 
Ung.  Galli  cum  Opio  j 
Tabloids  Formalin  (160  lbs.). 

N.B. — Chloroform  should  be  supplied  in  one  or  two  ounce  hermetically 
sealed  tubes  to  prevent  eva^poration. 


Surgical  Materials,  Appliances,  and  Instruments. — Plaster  of  Paris 
bandages  prepared  for  use  ;  surplus  pads  for  the  various  kinds  of  splints ;  a 
few  pairs  of  spring  crutches  for  Offic(3rs'  use ;  Jacques'  soft  rubber  catheters  ; 
oesophageal  tubes  and  funnels  for  feeding  lunatics ;  chloroform  drop  bottles ; 
thick  silver  wire  for  bone  suturing  ;  Hoffman's  chisels,  surgical  mallets,  and 
Murphy's  buttons. 

Medical  Material. — Dispensing  bottles  should  be  sent  washed,  corked, 
and  dried  ready  for  immediate  use.  A  supply  of  common  commercial  wide- 
mouth  bottles  (;f  lb.,  |-lb.,  and  lib.)  should  also  be  sent  for  putting  up  dry 
drugs,  also  spare  sets  of  empty  bottles  for  field  medical  panniers  and  medicine 
chests,  formalin  lamps  and  spray  producers. 

X-ra.y  Apparatus. —  Spare  plates  of  sizes,  printing  out  paper,  light  tight 
bags,  ruby  and  black  fabric,  chloride  of  gold  in  tubes,  platinum  studs,  ammon. 
sulphocyanide,  pyrogallic  acid,  soda  hyposulph.,  soda  sulphite,  and  other  spare 
articles  for  the  upkeep  of  the  apparatus. 

Ledgers. — If  the  pages  of  these  were  printed  and  indexed  in  the  same 
order  as  the  requisition  forms  (giving  two  pacjes  for  each  kind  of  drug  and 
surgical  material)  it  would  save  a  considerable  amount  of  clerical  labour.  As 
the  ledgers  now  stand  in  their  blank  state  hours  of  work  must  be  done  to 
prepare  them  before  a  start  can  be  made  in  the  actual  booking  of  receipts 
and  issues. 

acquisitions. — Army  Forms  I  1213,  1210,  and  1209  should  be  made  in 
book  form,  perforated,  and  carbon  paper  used.    This  would  save  having  to 
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make  duplicates,  and  at  the  same  time' ensure  an  accurate  copy  of  the  original 
being  in  possession  of  the  Officer  who  sends  the  order. 

Issue  and  Receipt  Vouchers. — -'J'hese  should  be  clearly  marked  in  red  ink 
showing  the  abstract  number  in  which  the  voucher  appears,  viz.  : — 

Issue  Voucher  No.  100 — Abstract  No.  1  of  Issue. 

If  the  above  suggestions  were  adopted  the  nccoimt  could  be  very  easily 
audited.  The  ledgers  should  be  constantly  checked  to  note  expenditure  so 
that  requisitions  would  be  sent  in  ample  time  to  l  eplenish  supplies  before 
they  become  exhausted. 
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PART  XIII. 

CLOTHING. 

Except  among  the  troops  from  India  and  some  arriving  early  in  the  war, 
khaki  serge  was  issued.  Drill  is  not  suitable  for  such  a  climate  as  that  of 
South  Africa  ;  the  serge  clothing  was  quite  satisfactory. 

Coat. — The  "coat,  British,  warm,"  'vvas  a  most  satisfactory  issue.  For 
general  use  it  is  far  more  useful  than  the  greatcoat,  even  with  the  disadvantage 
that  it  does  not  protect  the  legs.  The  issue  of  a  skirt  or  kilt,  to  be  worn 
when  required,  would  meet  this  objection. 

Trousers. — Several  Officers  point  out  that  knee-breeches  are  more  useful 
than  trousers  when  putties  are  to  be  worn.  Trousers  drag  at  the  knee  and  in 
the  fork,  and  so  wear  out  easily. 

Hat. — The  ordinary  soft  felt  hat  was  the  best  head  covering  used  in 
South  Africa. 

Officers  in  charge  of  hospitals  were  held  personally  responsible  that  every 
patient  travelling  to  the  base  or  discharged  from  hospital  to  duty  was  in 
possession  of  the  following  articles  : — 

1  serge  suit 

1  jersey  \ 

1  greatcoat      ...        '■•  Y  Army  Order  6,  dated  7.8.00. 

2  blankets       ...        ...  | 

Necessary  underclothingj 

The  necessary  supplies  were  drawn  from  the  Ordnance  Department  by 
the  Officers  in  charge  of  hospitals  who  were  accountable  for  them. 
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PART  XIV. 

SUPPLIES. 


1. — Troops  in"  the  Field. 

As  a  rule,  the  supplies  were  good.  The  quantity  was  at  times  reduced 
owing  to  military  exigencies,  notably  in  the  advance  to  Bloemfontein,  and  in 
the  operations  of  the  8th  Division  in  the  east  of  the  Orange  River  Colony. 

The  scales  are  given  in  Appendices  XXX TV  and  XXXV,  the  former 
amended  to  May  31st,  1900,  the  latter  to  April  1st,  1902.  This  last  shows 
the  modifications  possible  during  tlie  later  stages.    As  regards  these  scales  : — 

Biscuit. — -The  ordinary  brown  ration  biscuit  Avas  the  best,  A  whiter 
biscuit  was  also  issued,  -which  was  not  so  good,  and  a  sweeter  form  issued  in 
certain  districts  was  not  liked.  The  ordinary  biscuit  is  liard,  and  requires  a 
good  set  of  teeth  to  dispose  of  it.  It  was  said  to  be  most  palatable  when  put 
in  a  stew  with  meat. 

Flour  was  made  into  rough  clmppaties  as  well  as  loaves.  Both  the 
biscuit  and  the  chuppaties  are  blamed  for  causing  digestive  troubles  and 
dysentery.  Where  practicable,  the  issue  of  fresh  brefid  is  certairdy  desirable, 
but  under  many  conditions  some  other  issue  must  necessarily  be  substituted. 

Bacon  and  clieese,  pickles,  and  jam  were  much  appreciated,  and  the  scale 
of  equivalents,  generally  speaking,  allowed  of  considerable  variety.  Fresh 
fruit  (mostly  peaches  or  apricots)  was  very  useful  for  cooking.  The  com- 
pressed vegetables  were  not  more  successful  than  formerly  ;  the  process  of 
preservation  seems  to  take  all  the  flavour  out  of  them. 

Lime-juice.- — The  lime-juice  issue  was  frequently  useful  to  overcome  any 
scorbutic  tendency. 

The  Kpirit  ration  has  proved  useful  under  certain  circumstances  as  before, 
but  experience  has  again  sliown  that  under  the  ordinary  service  conditions  it  is 
not  necessary,  and  that  the  men  are  just  as  well  without  it. 

2\a. — The  allowance  of  tea  should  be  increased.  Many  Officers  think 
that  a  larger  issue  would  induce  men  to  wait  till  water  was  boiled  if  they  had 
more  tea  to  use.  This  increased  issue  was  suggested,  but  proved  impracticable 
at  the  time.  The  Colonial  contingents  appear  to  have  suffered  less  from 
enteric  fever  than  our  men,  and  they  very  largely  use  tea  instead  of  drinking 
unboiled  water. 

Meat. — The  preserved  meat  was  almost  invariably  good,  as  were 
Maconochie's  rations,  which  are  very  palatable,  though  too  rich  for  continued 
use. 

The  frozen  meat  was  usually  excellent.  The  fresh  meat  varied  greatly. 
Practically  none  was  from  slaughter  cattle  ;  most  was  from  underfed  and 
overworked  animals,  old  cows  or  trek  oxen,  many  of  whom  also  for  a  time  had 
been  over-driven.  In  Pretoria,  particularly  for  some  time  in  1901,  the  beef 
and  mutton  was  much  under  the  proper  standard  in  quality,  and  the  additional 
quantity  issued  in  compensation  did  not  make  up  for  this. 

The  ration  scale  w^as  perhaps  the  best  ever  allowed  to  an  army  in  the 
held,  particularly  as  the  recognised  equivalents  gave  so  much  opportunity  for 
a  change  of  food. 

2. — Hospitals. 

The  original  scale  of  extras,  &c.  (Appendix  XXXIV)  was  largely  increased 
later  {see  Appendix  XXXVg).  But  practically  everything  that  was  wanted 
was  obtained  if  it  were  at  all  possible,  independent  of  the  actual  scale,  which 
was  taken  merely  as  a  guide.  1'he  Officer's  hospitals  in  particular  were 
exceptionally  well  supplied,  both  as  regards  delicacies  and  wines  and  spirits. 
•   (3959)  2  L  2 
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A  few  brands  of  wines  and  spirits  were  rejected  as  unsuitable,  and  curiously 
one  brand  of  port  wine,  after  having  been  the  cause  of  a  good  many  complaints 
from  some  Officer's  hospitals,  was  pronounced  by  a  connoisseur  (an  Officer  of 
high  standing  in  the  service)  to  be  better  than  he  could  get  elsewhere. 

Milh. — The  milk  supply  has  already  been  spoken  of  In  Bloemfontein 
during  the  epidemic  it  was  deficient,  but  any  increase  was  impossible.  In 
other  places  it  was  usually  a  source  of  some  anxiety,  and  in  many  places,  as 
in  Bloemfontein  and  Pretoria,  a  central  milk  depot  was  established,  where  alt 
the  milk  was  received  from  the  contractors,  sterilised,  and  issued  to  the 
hospitals  in  proportion  to  their  needs.  Some  of  the  hospitals  were  able  to 
keep  their  own  cows,  and  dairy  firms  were  instituted  where  possible.  {See 
Appendix  XXXVh.) 

One  must  always  be  prepared  for  a  similar  deficiency,  and  certainly  the 
Army  Service  Corps  should  keep  up  a  stock  of  unsweetened  milk  for  issue. 
There  is  no  use  for  the  sweetened  milk  in  hospitals. 

A  sterilised  milk  was  on  sale  in  small  quantities  in  Natal  and  Cape  Town 
before  the  war.  This  is  shipped  from  Australia  in  the  refrigerating  rooms  of 
the  ships  of  several  lines.  It  is  excellent  milk,  rich  and  full  of  cream,  but  not 
altogether  suitable  for  hospital  use.  The  cream  sejDarates  and  clots  during 
the  voyage^  and  although  the  milk  is  excellent  for  cooking  it  is  not  pleasing 
to  the  eye,  nor  indeed  very  nice  to  drink  on  account  of  this  clotting.  It  was 
used  to  a  small  extent  in  some  of  the  hospitals,  but  was  objected  to  for  the 
reasons  given  above.  If  this  difficulty  could  be  overcome  it  would  be  an 
excellent  supply  ;  it  was  not  more  expensive  (in  N  atal)  than  fresh  milk. 

Preserved  Eggs. — Several  brands  were  sent  for  trial,  some  were  preserved 
in  the  shell,  in  others  the  yokes  only  were  bottled.  These  were  only  useful 
for  cooking,  in  the  making  of  puddings,  and  similar  articles.  They  do  not 
replace  fresh  eggs.  Fresh  eggs  were  obtained  in  sufficient  quantities  as  a 
rule,  but  often  with  difficulty  during  the  winter  season.  The  local  supply  is 
never  large  ;  poultry  farming  is  very  risky  work  owing  to  the  prevalence  of 
various  diseases,  and  even  in  time  of  peace  the  supply  is  not  large  ;  much  of 
the  supply  for  hospitals  was  imported. 

Fish. — During  the  later  stages  a  supply  of  fisli  was  obtainable  from 
Durban  at  irregular  intervals  for  the  hospitals  in  the  Transvaal.  The  supply 
at  Durban  is  at  all  times  very  uncertain,  depending  as  it  does  on  the  weather 
conditions  prevailing  at  that  jjort.  The  supply  at  Cape  Town  is  more  varied, 
and  can  be  depended  on  ;  the  hospitals  there  were  well  supplied  in  this  way."^' 

3. — Convalescent  Camps. 

A  scale  of  diet  for  the  men  in  these  camps  was  authorised  by  line  of 
communication  Order  No.  10  of  September  8th,  1900,  and  amended  later 
when  the  j^roportion  of  men  with  defective  teeth  increased,  by  the  substitution 
of  oatmeal  (for  p(^rridge)  and  milk.    (>SVe  Appendices  XXXVe  and  K.) 


*  A  report  fi-om  Major  W.  W  O.  Beveridge,  D.S.O.,  R.A.M.O.,  in  charge  of  the 
laboratory  in  Pretoria,  yhows  the  work  done  by  him  in  this  connection  during  the  war. 
(Appendix  XXXVII). 
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PAKT  XV. 

THE  GENEVA  CiONVENTION. 
(By  Lieut. -Colonel  W.  G.  Macpherson,  C.M.G.,  R.A.M.C.) 

The  existing  Convention  has  remained  in  force  since  18G4  without 
revision.  Althouo-h  additional  articles  were  drafted  in  18G8  they  were  not 
ratified.  Since  that  time  the  conditions  of  warfare  have  enormously  altered, 
and  the  experiences  of  the  South  African  campaign  have  brought  into 
prominence  many  points  which  illustrate  the  necessity  of  considerable 
modification  of  the  Convention.  The  Convention,  in  fact,  failed  in  several 
directions  to  meet  ^vhat  both  belligerents  seemed  to  demand  of  it.  The 
foll  >wing  notes  may  be  taken  as  indicating  the  various  questions  that  were 
raised  in  connection  with  its  working  durintj  the  war. 

From  all  sides  complaints  were  received  that  the  personnel  and  transport 
material  of  field  units  were  fired  upon  by  the  enemy  during  action.  The 
incidents,  so  far  as  can  be  ascertained,  depended  mainly  on  the  fact  that  the 
Red  Cross  on  the  ambulance  wagons  and  the  brassard  worn  by  the  personnel 
were  not  distinguishable  at  long  ranges.  But,  apart  from  this,  ambulance 
wagons  were  suspected  of  being  used  on  occasions  for  the  purpose  of  sheltering 
or  covering  important  tactical  positions.  In  order  to  meet  the  first  of  these 
diflnculties,  it  has  been  suggested  that  stretcher  bearers  who  have  to  enter  the 
fighting  line  should  wear  over  their  uniforms  a  loose  white  coat  marked 
conspicuously  with  the  Rod  Cross,  and  that  a  large  Red  Cross  fi.ag  should  be 
carried  by  them  when  they  are  collecting  wounded.  It  has  been  also 
suggested  that  the  ambulance  wagons  should  be  painted  a  distinctive  colour, 
and  that  the  Red  Cross  on  them  siiould  be  as  large  as  the  vehicle  permits. 
With  the  present  long  range  Aveapons,  it  is  obvious  that  unless  the  Red 
Cross  can  be  made  more  conspicuous  than  is  possible  on  a  brassard,  it  is 
difiicult  to  avoid  bearers  in  the  fighting  line  or  anywhere  within  the  range  of 
fire  being  fired  upon.  With  regard  to  the  ambulance  wagons  too  it  may  be 
noted  that  after  our  troops  had  arrived  at  Bloemfontein  it  was  found 
necessary  to  paint  as  large  a  Red  Cross  as  j)ossible  on  the  outside,  but  even 
this  was  not  suflficient  to  prevent  their  being  fired  upon  in  action.  It  is 
doubtful,  therefore,  whether  any  Convention  can  effectually  provide  for  the 
protection  of  the  medical  personnel  and  transport  in  the  fighting  line,  and  it 
is  better  that  it  should  not  attempt  to  do  so,  if  it  is  likely  to  lead  to 
recriminations  and  reprisals.  Further,  as  regards  the  collection  of  wounded 
during  an  action  under  cover  of  a  large  Red  Cross  flag  by  men  wearing 
a  conspicuous  Red  Cross  uniform,  there  may  be  tactical  objections  to 
anything  that  might  indicate  during  the  action  where  the  enemy's  fire  had 
been  most  effective.  As  regards  the  second  difficulty  it  is  equally  impossible 
to  provide  an  article  in  the  Convention  which  will  remove  suspicion  when 
medical  units  take  up  important  tactical  positions  with  their  ambulance 
transport.  They  nmst  then  take  the  risks  of  being  fired  upon.  As  an 
exceptional  instance  of  the  use  made  of  ambulance  wagons  to  cover  a 
tactical  situation,  the  Boers  arc  reported  to  have  been  unable  to  move 
their  guns  at  the  battle  of  Brakenlaagte,  fought  on  November  2nd,  1901, 
until  our  ambulance  wagons  vrent  out  when,  under  cover  of  them,  the  guns 
Were  taken  away. 

The  Convention  failed  in  several  instances  to  afford  protection  to  and 
obtain  respect  for  field  units  wlien  arms  or  ammunition  were  found  in  the 
ambulance  wagons  or  stored  in  the  hospitals.  The  Convention  does  not 
necessarily  exclude  the  reception  and  carrying  of  the  arms  and  ammunition 
of  the  sick  and  wounded  by  field  medical  units.  In  this  respect  Article  1 
appears  to  have  been  constantly  misinterpreted  by  both  belligerents.  Thus, 
Captain  Longhurst  was  made  a  prisuner  on  July  17tli  at  Lindley  because 
tlie  arms  and  ammunition  of  his  patients  were  found,  according'  to  re.qula- 
tion,  ui  lus  pack  store.    No  explanations  were  accepted,  and  he  was  ordered 
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to  be  ti'ied  and  puuLshed  for  hoisting  the  Red  Cross  flag  under  the 
circiun stances.  On  August  6th  of  the  same  year  a  party  of  the  enemy 
under  General  Delarey  took  jjossession  of  Lichtenburg,  where  the  left  half 
of  the  24th  Field  Hospital  had  been  left  behind  under  Captain  Thorn, 
R.A.M.C,  on  the  evacuation  of  the  town  by  our  troops  on  July  28th.  The 
only  arms  and  ammunition  in  the  hospital  were  a  Lee-Metford  rifle  and 
100  rounds  of  ammunition  belonging  to  a  patient,  who  had  been  admitted 
after  the  evacuation  had  commenced,  and  a  sporting  shot  gun  belonging 
to  Captain  Thom.  In  consequence  of  this,  however,  the  transport  and  other 
material  were  seized,  the  personnel  made  prisoners  and  armed  sentinels 
placed  over  the  hospital.  Eventually  permission  was  given,  on  August  11th, 
for  the  removal  of  the  sick  and  wounded  to  Mafeking,  but  only  such 
medical  and  surgical  material  as  was  required  for  the  journey  was  allowed 
to  accompany  them,  and  the  necessary  transport  was  only  lent.  In  this 
ca86  it  is  doubtful  whether  Article  4  of  the  ^Convention  was  actually  trans- 
gressed or  not.  The  term  "ambulance"  in  the  Article  is  ambiguous, 
although  in  the  definition  given  to  it,  in  the  additional  Articles  framed  in 
1868,  it  is  held  to  include  all  mobile  units  which  follow  the  troops  for  the 
purpose  of  succouring  the  wounded.  Dnder  this  definition  the  equipment 
of  the  hospital  would  have  been  allowed  to  accompany  it  on  its  withdrawal, 
but  if  the  field  hospital  is  regarded  not  as  an  ambulance  but  as  a  military 
hospstal  in  the  terms  of  Article  4,  then  General  Delarey  would  not  have 
transgressed  the  Convention  in  retaining  its  equipment,  even  had  there  been 
no  arms  or  ammunition  in  it.  The  actual  cause,  however,  of  the  action  taken 
by  General  Delarey  does  not  appear  to  have  been  any  special  interpretation 
of  tbe  Convention  on  his  part.  It  was  due,  rather,  to  ah  act  of  retaliation  or 
reprisal,  for  Captain  Thorn  received  a  letter  on  August  18th  fr  om  fetate 
Attorney  Smuts  to  the  effect  that  the  equipment  of  the  hospital  had  been 
detained  because  the  British  had  detained  one  of  their  ambulances  at  Bloem- 
fontein,  in  consequence  of  a  few  cartridges  having  been  found  in  it.  The 
ambulance  in  question  was  that  of  Di'.  Hofmann,  a  member  of  the  Cape 
Legislative  Assembly.  Ammunition  was  found  in  it,  and  our  military 
authorities  considered  that  its  equijjment  became,  therefore,  the  j)roperty 
of  His  Majesty's  Government,  its  members  being  eventually  sent  down 
country. 

Incidents  like  these  clearly  indicate  the  necessity  of  more  precise  wording 
of  the  Convention.  It  has  been  suggested  that  the  care  and  collection  of  the 
nrms  and  ammunition  of  the  sick  and  wounded  should  form  no  part  of  the 
duty  of  those  who  are  protected  by  the  lied  Cross,  and  that  they  should  never 
be  kept  in  any  ambulance  wagon  or  taken  on  charge  in  any  hospital.  One 
has  to  remember,  however,  that  too  stringent  a  reguJation  on  this  point  migiit 
lead  to  far  greater  complications  in  the  working  of  the  Convention  than  exist 
at  present.  It  might  not  be  always  possible,  for  example,  to  avoid  placing  in 
an  ambulance  wagon  a  wounded  man,  whose  pockets  or  bandolier  contained 
cartridges,  without  adding  greatly  to  his  suffering  in  attempting  to  remove 
them.  Under  such  circumstances,  were  the  Convention  so  framed  as  to 
prohibit  the  presence  of  ammunition  in  an  ambulance  wagon  under  penalty  of 
forfeiture  of  neutrality,  it  would  act  as  a  distinct  hardship  instead  of  being 
beneficial.  It  seems  more  reasonable  to  suggest  that  if  arms  and  ammunition, 
which  are  bona  fide  the  property  of  the  sick  and  wounded,  are  found  in  an 
ambulance  wagon  or  M'ith  bearer  companies  and  field  hospitals,  neutrality 
shall  not  be  forfeited,  provided,  of  course,  they  are  not  used  for  acts  of 
hostilit}'.  At  the  same  time,  there  should  be  some  better  organisation  for  the 
earliest  possible  removal  of  the  arms  and  ammunition  of  the  sick  and  wounded 
to  ordnance  depots  or  regimental  units.  They  would,  of  course,  be  liable  to 
seizure  and  confiscation  if  the  unit  fell  into  the  hands  of  the  enemy,  but 
the  fact  of  their  being  there  should  not  be  made  an  excuse  for  interfering 
with  the  transport,  medical  or  surgical  equipment,  and  personnel. 

The  personnel  of  some  of  the  medical  units  seemed  to  consider  that  they 
had  a  right  under  the  Geneva  Convention  to  return  immediately  to  their  own 
army  if  they  were  captured  by  the  enemy.  On  this  point  the  Convention  is 
vao-ue,  and  its  interpretation  is  practically  impossible.  Whatever  the  tactical 
or  strategical  views  may  be,  it  is  necessary  that  they  should  be  clearly  stated 
in  the  Convention,  not  only  as  regards  the  withdrawal  of  personnel,  but  also 


271 


as  regards  the  conditions  under  whicli  complete  units,  with  transport  and 
material,  may  be  returned  to  their  own  arm}'. 

With  regard  to  the  terms  of  the  existing  Convention,  under  which 
medical  units  are  protected  only  when  sick  or  wounded  are  found  with  them, 
a  revision  is  clearly  demanded.  It  is  obviously  impossible  for  a  bearer 
company  or  field  hospital,  or  indeed  any  hospital,  to  afford  that  assistance  to 
the  sick  and  wounded  for  the  purpose  of  which  the  Convention  has  been 
framed,  unless  it  is  at  all  times  ready  to  receive  patients  without  fear  of 
capture  or  interference.  In  fact,  a  state  of  empty  readiness  is  one  of  the  chief 
functions  of  a  field  hospital. 

As  regards  stationary  or  general  hospitals,  there  is  no  record  of  incidents 
illustrating  difiiculties  in  the  v^orking  of  the  Convention.  Questions  arose 
regarding  the  selection  of  sites  for  general  hospitals  on  the  lines  of  com- 
munication, the  possibility  of  their  being  captured  l)y  the  enemy  under 
Article  4  of  the  Convention  acting  as  a  deterrent.  This  Article  distinctly 
states  that  the  equipment  of  such  hospitals  remains  subject  to  the  laws  of 
war,  and  the  personnel  attached  to  them  cannot,  in  wdthdrawing,  carry  away 
any  articles  that  are  not  their  own  private  property.  1'he  Article  is  no  doubt 
intended  to  j^rovide  for  the  maintenance  of  fixed  hospitals  as  definite  estab- 
lishments in  a  particular  locality,  wdiether  tlie  belligerent  to  whom  it  originally 
belonged  occupies  the  locality  or  not.  It  seems  desirable  that  the  Convention 
should  not  be  framed  in  such  a  way  as  to  act  as  a  deterrent  to  the  establish- 
ment of  a  stationary  or  general  hospital  wherever  it  may  be  of  most  advantage 
to  the  sick  and  wounded  of  either  side. 

The  amount  of  protection  afibrded  by  the  Convention  to  personnel, 
medical  and  surgical  material,  general  equipment  and  transport  of  medical 
units,  as  separate  items,  requires  better  definition.  As  regards  personnel,  for 
example,  there  is  the  case  of  Major  Burtchaell,  Il.A.M.C,  who  was  sent  out 
on  December  13th,  1899,  to  the  Magersfontein  battlefield  to  attend  to  the 
wounded.  He  proceeded  under  the  Red  Cross  flag  to  the  Boer  lines,  and 
while  engaged  in  searching  for  wounded,  he  left  his  horse.  Some  Boers, 
apparently,  examined  the  wallets  and  found  an  unloaded  revolver  in  one  of 
them.  Major  Burtchaell  was  thereupon  made  a  prisoner  for  being  armed 
contrary  to  the  rules  in  the  Boer  army,  under  which  Medical  Officers  do  not 
carry  weapons.  Although  there  is  nothing  in  the  Convention  to  prohibit 
anyone  wearir^g  the  Red  Cross  brassard  and  at  the  same  time  carrying  arms 
for  personal  protection,  it  seems  necessary  that  the  wording  of  the  Articles 
should  be  sufficiently  precise  to  prevent  misinterpretation  of  this  kind. 
Further,  the  personnel  required  for  transport  and  purposes  other  than  direct 
attendance  on  sick  and  wounded  have  sometimes  been  regarded  as  not  coming 
directly  under  the  protection  of  the  Convention.  Article  2,  however,  seems 
perfectly  clear  upon  this  point,  and  in  this  respect  there  should  have  been  no 
misinterpretation  of  the  Convention.  As  regards  protection  of  medical  and 
surgical  material,  the  Convention  appears  to  require  expansion  in  order  to 
cover  the  case  of  medical  dej)6ts,  and  to  ensure  that  the  material  is  at  all 
times  available  for  the  sick  and  wounded.  It  may  not  be  possible  to  avoid 
material  in  fixed  hospitals  becoming  the  property  of  the  enemy  under  Article  4, 
but  the  Article  might  be  so  modified  as  to  state  that  the  material  should  not 
be  diverted  from  the  use  of  the  hospital  in  question  so  long  as  there  are  sick 
and  wounded  to  succour  there.  As  regards  transport  material,  considerable 
difficulty  is  likely  to  arise.  The  last  paragraph  of  Article  6  alone  bears  upon 
the  point,  but  it  is  quite  vague  as  to  the  manner  in  which  it  is  intended  to 
regard,  for  example,  transport  animals,  wagons,  railway  engines,  railway 
ambulance  carriages,  &c.  The  suggestion  on  this  point  is  to  neutralise  in 
precise  terms  all  the  elements  required  for  the  conveyance  of  sick  and  wounded 
from  the  field  hospitals  to  the  fixed  or  base  hospitals,  provided  they  are 
acting  as  separate  medical  units,  and  not  as  part  of  other  convoys.  As  a 
matter  of  fact,  this  was  the  manner  in  which  the  Convention  worked  during 
the  war.  On  the  enemy's  side,  our  hospital  trains  were  invariably  respected, 
and  it  should  be  the  practice  to  remove,  or  cover  over,  the  Bed  Cross  painted 
on  ambulance  wagons  or  railway  carriages,  trucks  containing  medical  stores,  &c., 
when  they  are  mixed  up  with  convoys  of  troops  or  war  material,  in  order  that 
the  Red  Cross  should  not  appear  to  be  acting  as  a  cover  foi-  such  convoys.  It 
is  advisable,  indeed,  in  mixed  trains  not  to  paint  the  Red  Cross  on  trucks 
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with  medical  stoves,  but  to  adopt  some  other  mark  by  which  they  can  be 
distinguished. 

Finally,  there  is  a  wide  group  of  incidents  which  bear  more  or  less  upon 
the  abuse  of  the  badge  of  neutrality  either  through  ignorance  or  on  purpose. 
Incidents  of  this  kind  will,  of  course,  occur  in  connection  with  any  Convention 
that  may  be  made,  but  if  the  terms  of  the  Convention  defined  precisely  the 
position  of  independent  societies  and  individuals  who  take  part  voluntarily  in 
the  work  of  succouring  the  sick  and  wc^unded,  the  extent  of  this  abuse  would 
be  diminished.  The  existing  Convention,  in  fact,  encourages  abuse.  It  recog- 
nises no  organised  Red  Cross  Societies,  such  as  might  be  kept  under  control 
by  military  autliority,  but  under  Article  5  it  affords  protection  to  independent 
individuals  who  bring  help  to  the  wounded  in  the  area  of  operations,  and  to 
the  houses  where  they  may  l^e  entertained.  The  insertion  of  this  Article  has 
probably  led  to  more  abuse  of  the  Convention  than  anything  that  has  l^een 
omitted  from  it.  The  inhabitants  of  Jacobsdal  and  Johannesburg,  for  example, 
are  stated  in  reports  by  luembers  of  Continental  Red  Cross  Societies,  who  were 
with  the  Boers,  to  have  made  general  use  of  the  Red  Cross  brassard  and  flag 
for  the  protection  of  their  persons  and  liouses  at  the  time  of  the  British 
advance  on  these  places,  depending,  no  doubt,  on  Articje  5  to  justify  theh 
conduct.  The  badge  was  also  much  abused  through  the  ignorance  that 
prevailed  with  regard  to  it  amongst  members  of  private  hospitals  and 
individuals  who  went  out  independently  to  the  seat  of  war.  They  not  only 
wore  brassards  without  having  received  them  from  the  military  authorities, 
but  they  were  able  to  buy  them  openly  in  the  towns. 

But  one  of  the  great  difiiculties  that  arose  was  the  absence  of  any  definite 
rule  in  the  Convention  under  which  persons  entitled  to  wear  the  brassard 
should  be  obliged  to  carry  with  them  a  written  authority  to  do  so.  The 
existing  Convention  merely  states  that  the  delivery  of  the  brassards  shall  be 
left  to  the  military  authorities.  It  says  nothing  about  having  them  officially 
stamped,  numbered,  and  registered,  and  of  identifying  the  joersons  possessing 
them  by  identification  cards  or  other  documents.  Military  regulations  provide 
for  this  in  Continental  armies  but  not  in  ours.  The  consequence  was  that  the 
Boer  officials,  who  had  become  acquainted  with  the  Continental  practice 
tiirough  the  Red  Cross  ambulances  sent  to  the  Transvaal  from  Europe,  caused 
our  medical  personnel  much  embarrassment  by  demanding  their  authority  to 
wear  the  brassard.  It  is  obvious  that  in  order  to  prevent  confusion  in  the 
working  of  the  Convention,  the  Convention  itself  and  not  the  regulations  of 
individual  countries  should  determine  points  of  this  kind.  ' 

An  important  question  arose  during  the  war  in  connection  with  the  rights, 
under  the  Convention,  of  Red  Cross  Societies  of  neutral  States,  some  of  whom 
claimed  protection  and,  in  one  case,  at  any  rate,  the  right  to  hoist  over  their 
ambulances  their  own  national  flag.  On  this  point  the  Convention,  as  ratified 
in  French,  is  clear.  Red  Cross  Societies  are  not  recognised,  only  military 
hospitals  and  military  ambulances,  although  the  English  translation  might 
uDake  the  Convention  appear  to  ^^I'otect  all  ambulances.  The  Red  Cross 
Societies  were,  in  fact,  intentionally  left  out,  and  the  national  flag,  which  may 
be  hoisted  under  Article  7,  has  been  declared  by  international  j urists  to  be  the 
flag  of  one  or  other  of  tlie  belligerents  only.  Incidents  occurred  showing  the 
necessity  of  caution  in  dealing  with  Red  Cross  am.bulances  from  a  neutral 
State.  The  most  notorious  of  these  were  the  International  Red  Cross 
Ambulance,  organised  in  Antwerp,  and  the  American  Red  Cross  Ambulance, 
organised  in  Chicago.  In  both  these  cases  there  was  flagrant  abuse  of  the 
Geneva  Convention,  most  of  the  members  having  joined  the  organisations  with 
a  view  to  entering  the  Transvaal  under  its  protection,  and  afterwards  joining 
the  Boer  forces  as  combatants.  The  Netherlands  Ambulance,  known  as  the 
"Koster"  Ambulance,  also  threw  suspicion  on  the  good  faith  of  neutral 
ambulances  by  carrying  letters  to  the  enemy  after  receiving  permission  from 
our  military  authorities  to  join  the  Boers. 

The  circumstances  under  which  the  Convention  failed  during  the  war, 
and  the  suggestions  for  its  revision  may  be  briefly  summarised  as  follows  : — 

1.  The  Articles  are  insufficient  to  meet  the  requirements  of  modern 
warfare  so  far  as  the  protection  of  medical  units  during  an  action  is  concerned. 
It  is  probably  impossible  to  frame  a  Convention  that  w^ill  make  matters  better 
1)1  this  respect. 
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2.  The  Articles  have  been  misinterpreted  with  regard  to  the  forfeiture  of 
neutrahty  when  arms  and  ammunition  are  found  with  medical  units  or  in  the 
possession  of  individuals  entitled  to  wear  the  Red  Cross  brassard.  All  diffi- 
culties that  might  arise  in  this  direction  would  be  removed  by  the  introduction 
of  an  Article  distinctly  stating  that  arms  and  ammunition  belonging  bona  fide 
to  sick  and  wounded  under  the  cai-e  of  a  medical  unit  may  bo  carried  and 
retained  by  it,  and  that  the  medical  personnel  are  permitted  to  carry  arms,  &c,, 
for  their  own  protection. 

3.  The  Articles  are  ambiguous  especially  with  regard  to  the  words 
"  ambulances  and  military  hospitals."  These  two  expressions  do  not  cover 
all  the  medical  formations,  which  in  the  interest  of  the  sick  and  wounded 
should  be  protected  by  the  Convention.  This  difficulty  can  be  overcome  by 
applying  the  Articles  to  all  medical  formations  instead  of  as  at  present  to  one 
or  two  of  them  only. 

4.  The  Articles  do  not  define  with  sufficient  precision  the  conditions 
under  which  the  personnel,  material,  and  transport  of  medical  units,  separately 
or  as  a  whole,  may  be  detained  by  the  enemy  or  withdraw  to  their  ov.ai  lines. 
This  should  be  clearly  left  to  the  judgment  of  the  Military  Officers  who  are 
I'esponsibie  for  tactical  and  strategical  movements. 

5.  The  Article  under  which  medical  units  are  protected  only  when  sick 
or  wounded  are  found  with  them  unnecessarily  restricts  the  working  of  the 
Convention,  and  in  the  interest  of  the  sick  and  wounded  it  should  be  expanded 
to  afford  protection  at  all  times. 

6.  There  is  not  sufficient  provision  for  the  protection  of  the  badge  of 
neutrality  from  abuse  or  misuse.  In  this  respect  the  Convention  to  be  effective 
should  define  the  conditions  necessary  for  preventing  any  but  official  badges 
being  used,  and  any  individuals  wearing  them  without  being  in  possession  of 
official  authority  to  do  so. 

7.  The  Article  granting  protection  to  the  inhabitants  of  a  country  and 
their  houses  under  certain  circumstances  operates  harmfully.  It  should  be 
replaced  by  an  Article  defining  the  position  of  Voluntary  Aid  Societies  which 
are  organised  to  supplement  the  Army  Medical  Service  under  military  control. 

8.  The  exclusion  oF  neutral  States  from  having  any  rights  under  the 
Convention  requires  to  be  more  precisely  stated. 

9.  Finally,  ignorance  of  the  Convention  on  the  part  of  responsible  Officers 
or,  at  any  rate,  of  its  meaning  and.  the  extent  to  which  it  can  be  applied,  was 
one  of  the  chief  causes  of  failure,  Knowledge  of  the  Convention  should  form 
part  of  the  education  of  all  Officers  and  men,  and  the  terms  of  the  Articles  and 
their  meaning  should  be  known  practically  by  heart. 


(3959) 
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PART  XYI. 

THE   ADMINISTRATIVE    MEDICAL   STAFF    OF   AN   ARMY  IN 

THE  FIELD. 


A.  — Historic  A  l. 

The  administrative  staff  of  the  Army  Corps,  as  originally  detailed,  con- 
sisted of  the  Principal  Medical  Officers  of  Divisions  ;  the  Principal  Medical 
Officer,  Lines  of  Communication  ;  Principal  Medical  Officer,  Natal  Field 
Force  ;  and  the  Principal  Medical  Officer,  Base  ;  all  acting  under  the  central 
authority  of  the  Pr.nclpal  Medical  Officer,  Army  Corps  Headquarter  Staff. 
But,  for  reasons  which  have  been  referred  to  in  the  general  account,  the 
medical  administration  in  Niital  became  practically  separated  from  the 
jurisdiction  of  the  Principal  Medical  Officer,  Artny  Corps  ;  and,  later,  when 
Lord  Roberts  decided  to  advance  towards  Kimbsrley  and  Bloemfontein,  a 
"  Principal  Medical  Officer,  with  headquarters,"  was  detailed  to  accompany 
him,  as  re[>resentative  of  the  Principal  Medical  Officer,  Army. 

The  ibllowlng  Offi^'ers  were  originally  detailed  for  field  force  : — 

Corps  Staff— 

Principal  Medical  Officer,  Surgeon- General  W.  D.  Wilson. 

Secretary  to  P.M.O.,  Major  W.  G.  A.  Bedford. 

Orderly  Officer,  Captain  M.  L.  Hughes  (killed  In  action). 

\st  Division  Staff — 

Principal  Medical  Officer,  Colonel  E.  Townsend,  C.B. 
Secretary  to  P.M.O.,  Major  C.  H.  Burtchael. 

2nd  Division  Staff- — 

Principal  Medical  Officer,  Colonel  T.  J.  Uallwey,  C.B. 
Secretary  to  P.M.O.,  Major  W.  Babtie,  C.M.G. 

3rfZ  Division  Staff — 

Principal  Medical  Officer,  Lieut. -Colonel  J.  D.  Edge. 
Secretary  to  P.M.O.,  Major  G.  E.  Twiss. 

Cavalry  Division  Staff — ■ 

Principal  Medical  Officer,  Lieut. -Colonel  W.  Donovan. 
Secretary  to  P.M.O.,  Major  H.  G.  Hathaway. 

Staff  of  Headquarters  (L.  of  C.) — 

Principal  Medical  Officer,  Colonel  W.  F.  Stevenson, 
Secretary  to  P.M.O.,  Major  G.  H.  Sylvester. 

Natal  Field  Force — 

Principal  Medical  Officer,  Colonel  R.  Exham. 
Secretary  to  P.M.O.,  Major  J.  F.  Bateson. 

Of  the  remaining  Divisions  from  home  the  Administrative  Officers 
were : — 

f)lh  Division  Staff'— 

Principal  Medical  Officer,  Lieut. -Colonel  W,  B.  Allin. 
Secretary  to  P.M.O.,  Major  E.  Davis. 
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6//i  Division  Staff — 

Principal  Medical  Officer,  Lieut. -Colonel  W.  L.  Gubbins. 
Secretary  to  P.M.O.,  Major  B.  M.  Skinner. 

Itli  Division  Staff —  *• 

Principal  MedicaJ  Officer,  Lieut. -Colonel  J.  A.  Gormley. 
Secretary  to  P.M.O.,  Major  J.  F.  Morgan. 

8i/i  Division  Staff — 

Principal  Medical  Officer,  Lieut. -Colonel  W.  A.  May. 
Secretary  to  P.M.O.,  Major  J.  W.  Jerome. 

Of  the  Divisions  formed  in  South  Africa  : — 

^th  Division — 

Principal  Medical  Officer,  Lieut.-Colonel  J.  C.  Dorman.* 

IXth  Divisio n — 

Principal  Medical  Officer,  Surgeon  Lieut.-Colonel  J.  Magill.* 

Mounted  infantry  Division — 

Principal  Medical  Officer,  Colonel  W.  D.  C.  Williams,*  New  South 
Wales  A.M.C. 

Colonial  Division— 

Principal    Medical    Officer,    Lieut.-Colonel    Hartley,    V.C.  Cape 
Mounted  Rifles. 

Base — 

Principal  Medical  Officer,  Colonel  J.  F.  Supple. 
Secretary  to  P.M.O.,  Major  A.  P.  O'Connor. 

Of  the  Army  Corps  Staff,  Captain  M.  L.  Hughes  was  killed  in  action  at 
Colenso  when  accompanying  General  Sir  Pedvers  Buller,  V.C.  This  Officer 
was  not  replaced  till  in  August,  1900,  when  Major  E.  J.  S.  Simpson  was 
posted  as  Orderly  Officer,  and  in  November,  ]  900,  on  Major  Bedford  being 
invalided,  Major  Simpson  took  over  the  duties  of  Secretary,  while  Captain 
A.  F.  Tyrrell  was  posted  as  Orderly  Officer.  No  further  changes  occurred 
in  the  Army  Corps  Staff  during  the  remainder  of  the  campaign. 

Colonel  T.  J.  Gallwey  became  Principal  Medical  Officer  with  General 
Buller,  with  Major  Babtie  as  Secretary,  while  Lieut.-Colonel  W.  B.  Allin 
became  Principal  Medical  Officer  of  the  Field  Arniy  in  Natal,  and  Colonel 
Clery,  Principal  Medical  Officer,  Lines  of  Communication,  Natal.  Colonel 
W.  F.  Stevenson  (with  Major  Sylvester)  joined  Lord  Roberts  as  Principal 
Medical  Officer  with  headquarters,  while  Colonel  W.  H.  McNamara  succeeded 
him  as  Principal  Medical  Officer,  Lines  of  Communication  ;  and,  later,  when 
Colonel  Supple  proceeded  to  India,  took  over  the  duties  of  Principal  Medical 
Officer,  Base,  also.  After  the  relief  of  Ladysmith,  Colonel  R.  Exham  assumed 
the  duties  of  Principal  Medical  Officer,  Bloemfontein. 

On  the  breaking  up  of  the  divisions,  additional  administrative  Medical 
Officers  were  detailed  for  various  sections  of  the  lines  of  communication  as 
already  shown. 

In  consequence  of  the  increase  of  the  army  in  South  Africa,  and  the 
enormous  area  covered  by  the  operations,  the  work  of  the  Principal  Medical 
Officer,  Army,  became  very  much  greater  than  was  anticipated,  while  his 
staff  was  for  a  time  reduced  to  one  Officer. 


*  These  Officers  hail  no  Secretaries,  as  Officers  were  not  available  for  that  duty. 
(3959)  2  M  2 
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B.  DUTFES  OF  THE  P.M.O.,  HEADQUARTERS  OF  ArMY.  '\ 

The  Principal  Medical  Officer  of  an  army  in  the  iield  is  finally  respon- 
sible for — 

A.  — (1)  Field  medical  arrangements. 

(2^  Lines  of  communication  and  base  hospitals. 

(3)  Tra,nsport  of  sick  and  wounded — 

(a)  On  land. 
(h)  By  sea. 

(4)  Personnel  of  the  medical  service— 

(a)  Officers. 

(6)  Nursing  Sisters. 

(c)  Warrant  and  N.C.  Officers  and  men. 

(d)  Returns  relating  to  personnel. 

B.  — ■(!)  Medical  and  surgical  supplies. 

(2)  Army  Service  Corps  supplies   "1  to  hospitals,  vide  para.  635, 

(3)  Ordnance    ...J     "  Regulations  A.  M.S.,"  1900. 

C.  — (i)  Sanitation — 

(a)  Field. 

(6)  Base  and  lines  of  communication. 
(2)  Statistical  returns  of  sick  and  wounded. 

Before  deciding  on  the  staff  required,  the  first  question  to  be  settled  is 
the  degree  to  which  it  is  possible  to  decentralise  the  administration.  The 
Principal  Medical  Officer,  Army  Corps,  is  able  (to  a  degree  dependent  on  the 
information  given  him  by  the  General  Officer  Commanding-in-Chief)  to  decide 
on  the  general  lines  on  which  the  hospital  system  an(i  the  arrangements 
for  the  transport  of  the  sick  should  be  developed  ;  on  the  points  where 
hospitals  shall  be  established,  and  the  amount  of  accommodation  required  at 
these. 

This  should  generally  be  possible  at  the  time  the  plan  of  campaign  is 
devised,  though,  of  course,  the  chances  of  war  will  often  upset  these  arrange- 
ments, when  the  modifications  of  the  general  scheme  must  be  arranged  by  the 
Principal  Medical  Officer  under  instructions  from  the  General  Officer  Com- 
manding-in-Chief ;  but  the  outlines  of  this  scheme  should  be  tilled  in  by  the 
various  subordinate  Principal  Medical  Officers  under  instructions  from  their 
General  Officers  Commanding.  It  should  not  be  necessary  for  the  Principal 
Medical  Officer,  Army  Corps,  to  take  personal  action  as  regards  the  details  of 
these  arrangements  ;  his  proper  function  is  to  co-ordinate  the  efforts  of  his 
subordinates.  The  same  thing  in  a  lesser  degree  applies  to  the  relations 
between  the  subordinate  Principal  Medical  Officers  and  the  Officers  com- 
manding the  units  under  them. 

,  .  The  result  is  that  after  the  general  scheme  for  the  development  of  the 
h'ospital  system  has  been  initiated,  besides  the  important  duty  of  supervising 
the  working  of  the  Medical  Service  as  a  whole,  the  Principal  Medical  Officer, 
Army  Corps,  should  only  require  to  arrange  for :  — 

(1)  Further  developments  along  7?ett;  lines  in  conformity  with  the  mihtary 

situation. 

(2)  The  redistribution  of  reinforcements   to  the  various  divisions  or 

districts,  according  to  their  requirements,  to  (a)  replace  casualties, 
or  (6)  open  hospitals  in  addition  to  those  originally  provided. 

The  organisation  of  the  medical  arrangements  for  the  army  referred  to 
above  is,  however,  only  a  part  of  the  work  of  the  Principal  Medical  Officer. 
Much  of  this  naturally  is  most  injportant  at  the  beginning  of  the  campaign,  as 
the  success  of  later  developments  greatly  depends  on  the  scheme  first  devised. 
But  the  supervision  of  the  working  of  the  Medical  Service  as  a  whole,  including 
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the  adaptation  of  local  means  to  necessities  arising,  often  of  an  ephemeral 
though  urgent  nature,  are  of  equal,  if  not  of  greater,  importance,  and  with 
this  important  distinction,  that  the  necessity  never  ceases  while  the  campaign 
lasts.  If  the  time  and  energy  of  the  Principal  Medical  Officer  are  occupied  by 
the  elaboration  of  local  detail,  it  is  impossible  for  him' to  devote  as  much 
attention  to  the  general  efficiency  of  the  s\'hole  system  as  is  requisite.  There 
is,  of  course,  much  that  must  be  initiated  from  headquarters.  The  probability 
of  future  movements  in  certain  areas  is  known  to  the  Principal  Medical 
Officer  at  an  early  stage,  and  it  falls  to  him  to  make  such  redistribution  of 
the  hospital  accommodation,  either  by  evacuation  down  the  line  or  by  the 
establishment  of  new  hospitals,  as  may  be  required.  Similarly,  although  after 
the  initial  stages  the  regular  evacuation  of  sick  and  wounded  may  be  con- 
veniently left  to  the  Principal  Medical  Officers  of  districts,  the  Principal 
Medical  Officer,  Army,  must  take  a  general  view  of  the  whole  area,  and 
increase  the  rate  of  evacuation  from  such  localities  as  appear  to  be  suffering 
from  over-pressure. 

Speaking  generally,  as  the  campaign  progresses,  though  the  total  amount 
of  work  increases  with  every  increase  of  the  area  of  operations,  it  should 
become  possible  to  throw  more  and  more  of  the  actual  carrying  out  of  the 
details  of  the  general  schenoe  on  the  district  authorities. 

As  a  consequence  the  necessity  of  a  competent  and  sufficient  staff  for  the 
Principal  Medical  Officer,  Army,  is  at  least  as  pressing  at  the  outset  of  the 
campaign  as  in  later  stages.  There  must  be  relatively  more  detail  thrown 
on  him  in  the  earlier  stages  than  later,  and  this  at  a  time  when  there  is  all 
the  confusion  and  uncertainty  of  the  early  stages  of  a  campaign. 

The  mere  routine  work  of  the  office  of  the  Principal  Medical  Officer 
of  a  large  army  must  always  be  very  heavy ;  much  of  this  cannot  be 
neglected  without  serious  detriment  to  the  efficiency  of  the  Medical  Service  ; 
unless  this  item  is  satisfactorily  provided  for  the  whole  arrangements  must 
suffer. 

These  considerations  apply  to  the  different  duties  enumerated  under 
Section  A  of  the  table  given  above. 

As  regards  B  (supplies),  the  same  principle  applies.  The  Principal 
Medical  Officer,  Army,  should  only  be  required  to  deal  with  the  larger 
questions  affecting  the  whole  force,  the  special  needs  of  individual  districts  or 
hospitals  should  be  dealt  with  by  the  local  Principal  Medical  Officers.  It  will, 
of  course,  occur  that  sanction  from  the  General  Officer  Commanding  has  to  be 
obtained  for  special  local  requirements,  in  which  case  the  opinion  of  the 
Principal  Medical  Officer,  Army  Corps,  is  also  necessary. 


C. — Staff  Required  by  Principal  Medical  Officer,  Army. 

For  the  efficient  performance  of  the  duties  under  "A"  and  B,"  the 
Principal  Medical  Officer  of  an  army  corps  requires  three  Staff  Officers,  whose 
duties  would  be  as  follows  : — 

(1)  Field  medical  arangements. 

Lines  of  communication  and  base  hospitals. 
Transport  of  sick  and  wounded. 

(2)  Personnel. 

(3)  Supplies.    This  Officer  would  also  act  as  Orderly  Officer,  and  accom- 

pany the  Principal  Medical  Officer  in  his  inspections. 

The  Senior  Staff  Officer  would  act  as  the  representative  of  the  Principal 
Medical  Officer  during  his  absence  on  duty,  and  have  general  control  of  all  the 
work  in  the  office.  He  should  also  deal  with  all  matters  relating  to  the 
Officers  of  the  Royal  Army  Medical  Corps  as  individuals,  such  as  confidential 
reports,  special  applications  from  them,  and  the  like. 

The  Medical  Officer  in  charge  of  the  headquarter  staff  should  not  be 
included  among  the  staff  of  the  Principal  Medical  Officer,  which  is  available 
to  assist  him. 

As  regards  "  C  "  there  is  no  doubt  that  a  special  Sanitary  Officer  should 
be  on  the  staff  of  the  Principal  Medical  Officer  of  the  field  force.  Sanitary 


278 


questions  of  general  application  frequently  arise,  and  should  be  dealt  with  as 
far  as  possible  on  a  uniform  principle,  leaving  the  details  to  be  modified 
according  to  the  actual  local  conditions. 

The  most  important  feature,  however,  in  having  one  central  sanitary 
authority  is,  that  the  knowledge  of  what  is  being  done  throughout  the  whole 
field  will  frequently  ensure  that  local  objections  to  some  proposal  can  be 
refuted,  by  showing  that  under  similar  conditions  elsewhere  the  difficulties 
brought  forward  have  been  overcome.  Further,  a  central  authority,  obtaining 
early  information  as  to  the  incidence  of  disease,  can  note  any  unusual  preva- 
lence in  one  district  as  compared  with  the  others,  and  can  therefore  at  once 
take  steps  to  have  the  cause  of  this  inquired  into  and  remedied.  Local 
authorities  have  not  the  information  necessary  to  show  how  their  district 
compares  with  others. 

D. — Information  required  by  Principal  Medical  Officer,  Army. 

There  seems  to  be  little  doubt  that  the  main  part  of  the  statistical  work 
should  be  carried  out  at  the  base.  But  the  Principal  Medical  Officer  and  the 
Sanitary  Officer  of  the  army  corps  staff  must  have  the  earliest  possible 
infomation  that  is  obtainable  of  the  numbers  of  sick  and  wounded,  both  for 
purely  administrative  purposes  and  for  the  protection  of  the  health  of  the 
troops  by  sanitary  precautions.  From  the  end  of  1 900  the  Principal  Medical 
Ofiicer,  Army,  received  a  weekly  telegram  from  every  hospital  in  South  Africa 
giving  the  following  particulars  : — ■ 

Total  number  of  sick  in  hospital. 
Number  of  wounded. 

,,         cases  of  enteric  fever. 

„  ,,      simple  continued  fever. 

.     „  dysentery. 

„  malarial  fevers. 

,,  deaths. 

,,    in  convalescent  camps. 

In  this  way  the  Principal  Medical  Officer  was  kept  informed  of  the  local 
needs  as  regards  accommodation  and  of  the  relative  prevalence  of  disease, 
while  the  telegram  also  included  a  statement  of  the  reason  for  any  sudden 
increase  in  the  numbers  in  hospital  and  the  prevalence  of  any  special  disease. 

At  the  beginning  of  the  campaign,  while  the  whole  arrangements  are  to 
all  intents  directly  under  the  Principal  Medical  Officer  of  the  force,  a  daily 
telegram  from  each  hospital,  giving  total  numbers  and  the  number  of  cases 
of  infectious  disease,  is  required  to  enable  him  to  arrange  the  necessary 
accommodation.  But  as  the  campaign  progresses,  and  the  district  arrange- 
ments become  more  complete,  this  information  will  be  of  more  use  to  the 
Principal  Medical  Officers  of  districts  or  of  the  lines  of  communication,  who 
should  normally  dispose  the  accommodation  in  their  districts  as  rt quired, 
while  intermediate  telegrams  in  the  case  of  any  emergency  will  enable  the 
Principal  Medical  Officer  of  the  force  to  take  any  action  that  may  be  necessary 
to  enable  the  districts  to  meet  the  new  conditions. 

This  is  all  the  information  that  is  immediately  necessary  for  the  pui  poses 
of  administration  or  sanitation,  and  it  adds  very  little  to  the  work  required 
from  a  hospital  staff.  The  great  point  is  that  the  information  must  be  available 
as  soon  as  possible. 

E.^ — Possibility  of  Decentralisation. 

Effective  decentralisation  of  duties  is  the  key  to  smooth  working  of  a 
service.  But  in  the  late  campaign,  the  Medical  Service  (in  the  executive  ranks) 
was  very  largely  composed  of  untrained  men  who  were  not  interchangeable 
with  the  regular  service  ;  the  result  was  that  where,  with  a  staff  composed 
solely  of  trained  men,  the  Principal  Medical  Officer  of  a  district  could  have 
made  all  necessary  arrangements  to  meet  fresh  necessities  from  the  personnel 
serving  under  him.,  in  this  case  a  trained  staff  had  to  be  collected  from  other 
districts  for  this  purpose.  This  required  the  intervention  of  the  Principal 
Medical  Officer,  Army,  whose  work  was  therefore  very  materially  increased, 
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while  at  the  same  time  as  OtKcers  of  the  lloyal  Army  Medical  Corps  were 
urgently  required  for  important  duties  in  the  field  and  on  the  lines  of 
communication,  none  could  be  detached  from  these  duties  to  increase  his  staff. 
This  seems  an  important  point,  that  the  smaller  the  proportion  of  the  trained 
Royal  Army  Medical  Corps  iu  the  Medical  Service,  and  the  less  adequate  that 
service  is  numerically  to  the  work  required  of  it,  the  less  possible  it  is  to 
decentralise  the  administrative  woi'k. 

When  more  than  one  army  corps  is  in  the  field  it  would  seem  advisable 
to  add  a  fourth  Staff  Officer  to  act  as  Orderly  Officer  and  assist  in  the  office 
in  the  branch  where  his  services  were  most  needed. 

F.  — Peincipal  Medical  Officer,  Line  of  Communications. 

As  regards  the  Principal  Medical  Officer,  line  of  communications ;  in  the 
section  dealing  with  the  line  of  communications  it  has  been  shown  that  the 
Principal  Medical  Officer  requires  Staff  Officers  for  the  following  duties  : — 

(1)  To  keep  in  touch  with  the  Principal  Medical  Officers  of  divisions  in 

the  field  and  arrange  for  the  pushing  forward  of  advanced  line  of 
communication  hospitals,  and  the  evacuation  of  the  sick  and 
wounded  from  them.  These  may  be  provisionally  termed  "  Field 
inspectors." 

(2)  To  supervise  sections  of  the  line  of  communication,  especially  as 

regards  sanitation.  These  may  provisionally  be  termed  "  Line 
inspectors." 

Additional  line  inspectors  will  be  required  tis  the  line  of  communication 
grows,  but  one  at  least  should  be  detailed  for  this  duty  from  the  first. 

The  number  of  "field  inspectors"  necessary  will  vary  with  local 
conditions.  One  is  required  for  each  point  of  concentration,  and  should  be 
detailed  from  a  reserve  of  Officers  of  the  Royal  Army  Medical  Corps  not 
attached  to  units,  so  that  the  general  or  stationary  hospitals  should  not  be 
disorganised  by  having  their  best  men  removed  for  these  duties. 

G. — Principal  Medical  Officb:r,  Base. 

Principal  Medical  Officer,  Base,  requires — 

One  Staff  Officer  as  Secretary. 

,,         Embarking  Officer. 
„  „         Commanding  depot  company,  Royal  Army  Medical 

Corps. 

One  assistant  matron,  Q.A.I.M.N.S.  to  arrange  for  the  reception  of  and 
accommodation  for  nursing  Sisters  as  they  arrive  at  the  seat  of  war. 

H. — Principal  Medical  Officer  with  Headquarters  in  the  Field. 

One  Senior  Officer  with  a  Staff  Officer  as  secretary  should  accompany 
headquarters  in  the  field  as  Principal  Medical  Officer  of  the  field  armv,  in 
order  to  co-ordinate  the  divisional  arrangements.  It  is  not  possible  nor 
desirable  for  the  Principal  Medical  Officer,  Army,  to  do  this. 

J. — -Scheme  for  Administration. 

The  proposed   scheme  for  administration  is   shown  in  the  following 
tables : — 
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K. — Sanitary  Officers. 

Under  the  existing  system  the  Principal  Medical  Officer  of  a  division  or 
of  the  base  or  line  of  communication,  is  Sanitary  Officer  to  the  General  Officer 
Commanding  on  whose  staff  he  is.  While  it  is  desirable  that  he  should  be 
finally  responsible  in  this  as  in  other  branches  of  his  duties,  it  appears  to  be 
advisable  to  attach  to  his  Staff  an  Officer  whose  sole  duty  shall  be  to  deal  with 
all  sanitary  matters,  whether  in  the  field  or  elsewhere.  The  duties  of  an 
Administrative  Officer  are  too  onerous  to  allow  of  his  giving  his  personal 
attention  to  details,  and  it  is  only  by  attention  to  what  may  appear  to  be 
minor  matters  that  satisfactory  results  can  be  obtained  in  sanitation.  This 
can  only  be  successfully  carried  out  by  an  Officer  who  has  no  other  duties  to 
perform,  and  it  does  not  appear  that  such  an  appointment  need  relieve  the 
Medical  Officers  in  charge  of  regimental  units  of  their  present  responsibilites 
in  this  matter. 
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THE  Na_TAL 

,  C.M.G. 


Field  Force  by 


Before  leaving  England  on  September  1 6th,  1899, 1  was  mforaied  that  there 
were  tw^o  bearer  companies  and  two  field  hospitals  in  the  Cape  command,  but 
that  their  locality  at  the  time  was  not  known  ;  also  that  at  Maritzburg  and 
Ladysmith  there  were  station  hospitals  for  200  beds  {i.e.,  100  each).  I  was  also 
informed  that  three  and  a  half  field  hospitals  for  troops  and  one  half  native  field 
hospital  for  followers  would  come  from  India,  one  field  hospital  from  England, 
and  also  a  stationary  hospital  (100  beds)  to  be  located  at  either  Durban  or 
Pinetown  as  a  hospital  for  the  reception  of  sick  on  disembarkation  or  previous 
to  embarkation.  Further,  that  a  general  hospital  of  520  beds  would  be  estab- 
lished at  Simon's  Town  (subsequently  Wynberg  was  selected),  and  that  two  small 
sick  transports  would  be  provided  to  convey  the  sick  and  wounded  from  Durban 
to  the  general  hospital.  It  was  also  suggested  that  the  hospital  at  Maritzburg 
might  be  increased  to  250  beds.  On  arrival  at  Cape  Town  on  October  3rd,  I 
ascertained  that  the  necessities  of  Cape  Colony  were  sucli  that  the  strength 
of  the  Hoyal  Army  Medical  Corps  in  Natal  Avas  far  below  wAnit  was  recjuired 
to  provide  for  the  station  hospitals,  and  the  two  field  hospitals  and  bearer 
companies  which  it  was  expected  could  be  made  available  for  the  Natal  Field 
Force. 

I  went  carefully  with  the  Principal  Medical  Officer,  Cape  Colony,  into 
the  question  of  what  he  could  spare  in  the  way  of  personnel  and  medical 
suppplies.  As  a  result  lie  detailed  six  N.C.  Officers  and  men,  Royal  Army 
Medical  Corps  (all  he  could  spare),  to  proceed  to  Natal  in  addition  to  a  small 
draft  already  sent,  and  also  forwarded  several  boxes  of  surgical  dressings,  &c. , 
from  his  store  to  supplement  a  supply  already  sent  by  him.  I  also  telegraphed 
to  the  Senior  Medical  Officer,  Natal,  to  at  once  take  steps  to  extend  the 
Station  Hospital,  Maritzburg,  to  250  beds. 

On  arrival  at  Maritzburg  on  October  8th,  I  was  informed  that  half  of 
No.  26  British  Field  Hospital  had  arrived  from  India,  and  had  gone  to 
General  Penn  Symon's  force  at  Glencoe,  and  that  Nos.  1 8  and  24  British  Field 
Hospitals  had  arrived  that  day  also  from  India,  and  had  gone  to  Ladysmith. 
I  found  that  after  providing  one  Medical  Officer  for  each  cavalry  and  infantry 
regiment  and  brigade  division  of  artillery  then  in  the  command  (excluding 
regiments  of  the  Indian  contingent  which  brought  Medical  Oflicers  from  India 
with  them),  there  Avere  available  for  the  station  hospitals  and  the  Natal  Field 
Plospital  and  Bearer  Company  only  the  following  Officers,  &c.,  of  the  Royal 
Army  Medical  Corps,  viz.  : — Officers,  8  ;  Warrant  Officers,  2  ;  N.C.  Officers 
and  men,  97  ;  and  their  distribution  was  as  follows  :  — 


Station  Hospital,  Mai-itzburg  ... 
Station  Hospital,  Ladysmith  ... 
No.  1  ISTatal  Field  Hospital  ... 
No.  1  Natal  Bearer  Company... 
At  fJsliowe 


Officers. 

Warrant 
Oflicers. 

N.C.O.'s  and 
Men. 

3 

1 

28 

2 

0 

18 

1 

0 

23 

1 

1 

25 

1 

0 

3 

There  were  also  the  six  N.C.  Officers  and  men  previously  referred  to 
an  route  from  Cape  Town.    Out  of  this  personnel  of  N.C.  Officers  and  men 
(3959)  2  N  2 
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my  clerical  establishment  and  the  staff  of  a  hospital  train  had  also  to  be 
provided  for. 

The  hospital  train  made  up  of  converted  carriages,  &c.,  was  just  com- 
pleted and  only  required  to  be  manned  and  supplied  with  stores.  As  regards 
an  Officer  for  this  train,  this  was  met  by  obtaining  from  the  Natal  Government 
the  services  of  an  Officer  of  the  Indian  Medical  Service  then  on  plague  duty 
(Captain  Leumann,  since  dead). 

As  it  was  evident  that  with  this  personnel  it  was  not  possible  to  maintain 
an  efficient  field  hospital  and  bearer  company,  it  was  decided  not  to  keep  the 
former  mobilised  after  arrival  of  all  the  field  hospitals  from  India,  and  with  its 
personnel  the  bearer  company  and  the  station  hospital  at  Ladysmith  were 
somewhat  strengthened.  It  was  intended  to  work  the  bearer  company  with 
No.  ]  2  Field  Hospital  when  the  latter  arrived  from  England.  The  field  estab- 
lishment, therefore,  at  my  disposal  eventually  were  : — Three  and  a  half  field 
hospitals  from  India,  half  native  field  hospital  for  followers,  also  from  India, 
one  field  hospital  from  England,  and  the  bearer  company  above  referred  to, 
complete  as  regards  Officers  but  not  with  N.C.  Officers  and  men. 

In  consequence  of  the  base  being  at  Maritzburg  instead  of  at  Durban,  and 
as  arrangements  were  made  for  any  sick  from  the  transport  who  were  unfit  to 
proceed  to  the  former  place  to  be  admitted  to  the  civil  hospitals  at  Durban, 
ar.d  also  as  it  was  considered  best  to  send  the  sick  straight  from  Maritzburg 
for  embarkation,  it  was  decided  not  to  make  use  of  the  stationary  hospital 
coming  from  England  either  at  Durban  or  Pinetown  as  originally  intended. 
When  it  arrived  on  October  28th  it  was  therefore  sent  to  Maritzburg,  where 
its  personnel  was  utilised  in  the  station  hospital  there,  setting  free  10  men 
who  were  sent  to  Ladysmith. 

In  addition  to  the  above  establishment  there  were  three  nursing  Sisters 
of  the  Army  Nursing  Service  and  five  subsequently  arrived. 

Further  arrivals  of  Officei's  of  the  Royal  Army  Medical  Corps  were  only 
sufficient  to  provide  for  the  increased  number  of  regiments  of  cavalry  and 
infantry,  and  to  add  one  to  the  station  hospital  at  Ladysmith  and  two  to  that 
at  Maritzburg.  The  field  hospitals  from  India  arrived  complete  as  regards 
personnel  but  not  so  as  to  ambulance  transport.  Each  whole  hospital  should 
have  20  tongas,  but  before  communications  behind  Ladysmith  were  cut  the 
full  number  had  not  arrived,  there  were  only  six  at  Glencoe  and  22  at  Lady- 
smith for  the  three  and  a  half  British  field  liospitals  with  the  force. 

The  field  hospital  (No.  12)  from  England,  which  arrived  at  Durban  on 
October  27th,  and  which  was  sent  direct  to  Ladysmith,  was  also  almost 
complete,  only  three  N.C.  Officers  and  men  being  deficient  (they  were  doing 
duty  on  transports  coming  out). 

A  field  medical  store  depdt  complete  with  personnel  from  India,  and  the 
stores  of  an  advanced  medical  store  depot  from  England  also  arrived  at 
Ladysmith. 

In  addition  to  the  above-mentioned  field  hospitals,  &c.,  the  Natal 
Volunteers  had  a  medical  establishment  sufficient  to  provide  for  that  portion 
of  the  force. 

The  number  of  field  hospitals  with  the  force  when  it  had  assembled  was 
sufficient  for  the  ordinary  field  requirements  of  a  force  of  the  strength  present, 
provided  communication  with  the  base  remained  open,  but  the  stationary 
hospital  at  Ladysmith  and  the  hospital  at  Maritzburg  were  deficient  in 
personnel.  These  deficiencies  were,  however,  partly  met  by  the  employment 
of  civil  medical  practitioners  and  civil  nursing  Sisters  (of  whom  a  register  had 
been  kept)  at  Maritzburg  on  my  arrival  there,  and  subsequently  at  Ladysmith 
when  it  was  seen  they  would  be  necessary. 

The  ultimatum  from  the  Government  of  the  Transvaal  having  been 
received  on  October  10th  immediate  steps  were  taken  to  clear  the  stationary 
hospital  at  Ladysmith,  and  for  this  purpose  the  hospital  train  and  an  ordinary 
train  were  sent  up  on  the  1 1th,  they  brought  to  Maritzburg  the  whole  of 
the  sick,  about  140.  Arrangements  were  also  made  to  send  by  returning 
transports  to  Cape  Town  a  number  of  invalids  at  Maritzburg  waiting  to  be 
sent  to  England,  and  also  any  more  men  not  likely  to  be  fit  for  service,  and 
to  extend  the  hospital  at  Maritzburg  by  taking  over  all  the  barrack  huts 
there. 

On  October  11th  I  proceeded  to  Ladysmith  with  Sir  G.  White  and  staff 
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On  the  following  day  No.  18  British  Field  Hospital  was  sent  to  Glencoe  as 
there  was  only  a  field  hospital  then  there. 

On  October  14th  No.  11  British  Field  Hospital,  half  No.  69  Native  Field 
Hospital  (for  followers),  and  the  Field  Medical  Store  I)ep6t  arrived  from 
India.  From  the  latter  eight  boxes  of  surgical  dressings  were  got  through  to 
Glencoe  and  were  of  great  value  after  tlie  action  there.  When  the  force 
assembled  at  Lady  smith  it  was  first  located  in  and  around  the  hut  camp,  and 
by  taking  over  several  of  the  barrack  huts,  as  an  addition  to  the  hospital, 
accommodation  was  made  for  a  large  number  of  sick  and  wounded.  A  few 
days  subsequently,  however  (October  18th),  it  became  necessary  to  vacate  the 
hut  camp,  so  the  hospitals  had  to  be  established  in  the  town,  where  the 
number  of  buildings  of  any  size  was  very  limited.  The  town  hall,  two 
churches,  and  a  large  room  in  the  convent,  supplemented  by  marquees,  were 
utilised  for  the  stationary  hospital,  and  the  field  hospitals  were  encamped  on 
the  adjoining  ground.  Subsequently  the  Dutch  Church,  with  tents  pitched 
near  it,  was  utilised  as  a  hospital  for  the  Boer  wounded  (115)  brought  in 
after  the  battle  of  Elandslaagte.  By  these  means  and  by  rapidly  transferring 
the  wounded  as  far  as  possible  to  Maritzburg  in  the  hospital  ti-ain,  provision 
was  easily  made  for  the  large  numbers  of  wounded  admitted  to  hospital  after 
the  actions  of  October  21st,  24th,  and  30th  ;  191,  91,  and  234  respectively, 
in  addition  to  the  Boer  wounded  above  referred  to.  Well  fitted  opei-ating 
rooms,  in  which  numerous  operations  were  performed,  were  established,  the 
churches,  &c.,  M^ere  fitted  with  all  necessary  equipment,  and  the  general 
arrangements  for  the  care  of  the  wounded  were  then  most  satisfactory,  though 
when  the  Dundee  column  arrived  on  October  26th,  having  left  its  field 
hospitals  behind  with  the  wounded,  the  proportion  of  field  hospitals  to  the 
increased  force  at  Ladysmith  was  much  reduced. 

When  it  was  anticipated  that  communications  would  be  cut  large 
supplies  of  surgical  dressings  were  got  up  from  the  stock  at  Maritzburg,  and 
by  purchase  from  Durban,  and  the  stock  of  drugs,  &c.,  in  the  local  chemists' 
stores  was  examined  and  found  to  be  large. 

As  far  as  practicable  the  hospital  personnel  also  was  increased  by 
employing  civil  medical  practitioners  (six)  and  lady  nurses.  At  the  commence- 
ment of  the  siege  there  were  present  one  superintendent  and  four  nursing 
Sisters,  Army  Nursing  Service,  11  civil  nursing  Sisters  employed  by  me, 
and  11  Sisters  with  the  Natal  Volunteer  force.  Five  more  nurses  were 
subsequently  obtained  froni  the  civil  camp  at  Intombi. 

Ample  medical  arrangements  were  therefore  made  for  an  investment  for 
such  a  period  as  was  then  anticipated.  The  Army  Service  Corps  also  got 
in  as  large  a  supply  of  medical  comforts  as  I  believe  was  practicable,  though 
a  sufficiency  of  tinned  milk  was  not  available  owing  to  the  transport  which 
brought  the  supply  from  England  for  the  force,  having  gone  to  Cape  Town 
instead  of  to  Durban,  as  was  intended  when  it  left  England.  For  the  actions 
outside  Ladysmith  of  October  21st,  24th,  and  30th  the  following  arrange- 
ments were  made  :  on  21st  (Elandslaagte)  only  a  small  force  (about  900) 
went  out  in  the  morning  and  with  it  went  a  lightly  equipped  section  of 
No.  24  British  Field  Hospital  with  some  dandies.  Later  on  in  the 
day  when  other  troops  went  out  and  the  action  commenced,  more  help  was 
sent  by  train,  all  the  dandies  available  being  sent  in  trucks.  The  hospital 
train  was  also  sent  and  made  two  journeys  back  with  wounded  during  the 
night,  so  that  although  the  action  did  not  end  until  dark,  almost  all  our 
wounded  were  brought  in  by  early  morning.  The  Boer  wounded  were 
brought  in  during  the  next  day. 

For  the  action  of  the  24th  a  light  section  from  each  of  the  two  field 
hospitals  (with  all  the  dandies,  ambulances,  and  tongas),  accompanied  the 
force,  and  half  the  hospital  train  went  out  and  brought  in  the  wounded  that 
afternoon. 

For  the  action  of  the' 30th  the  following  were  the  arrangements  :  no 
wheeled  transport  being  allowed  with  the  column  (consisting  of  the  Royal 
Irish  Fusiliers,  Gloucester  Kegiment,  and  No.  10  Mountain  Battery),  medical 
and  surgical  panniers,  &c. ,  were  sent  out  on  pack  mules.  Each  of  the  other 
columns  was  accompanied  by  the  greater  part  of  the  personnel  of  a  field 
hospital  with  such  equipment  as  M^as  considered  necessary  for  the  action,  and 
all  the  ambulances,  tongas,  and  dandies  available. 
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In  the  evening  when  it  was  known  that  the  first-mentioned  column  had 
surrendered,  a  rehef  party  of  Medical  Officers  and  orderlies,  with  medical  and 
surgical  panniers,  medical  comforts,  cooking  utensils,  &c.,  on  pack  mules  went 
out  and  rendered  aid  to  the  wounded  during  the  night ;  at  daylight 
ambulances  went  out  and  brought  in  all  the  wounded,  except  those  taken  by 
the  Boers  to  Pretoria.  Witli  the  exception  of  a  very  few  wounded  from  the 
extreme  right  of  our  line  (who  were  cared  for  by  our  Medical  Officers  in  a 
farmhouse  for  the  night)  all  the  wounded  of  the  other  two  columns  were 
brought  into  Ladysmith  on  the  day  of  the  action. 

Up  to  the  time  of  commencement  of  the  siege  all  arrangements  had 
been  very  satisfactory,  but  soon  these  were  to  be  upset.  On  November  3rd 
the  enemy  having  mounted  long  range  guns  which  could  shell  the  town,  it 
was  seen  that  if  the  Boers  persisted  in  shelling  it  as  they  did  that  day, 
it  would  not  be  possible  to  maintain  the  hospitals  where  they  were  without 
serious  loss  of  life  among  the  patients.  As  the  civil  population  v/ere  also 
exposed  to  this  shell  fire,  and  were  anxious  that  some  steps  should  be  taken 
to  enable  them  to  escape  from  having  to  submit  to  it,  representations  were 
made  to  the  Commandant-General  of  the  Boer  army  that  he  was  shelling  the 
wounded  and  civilians.  As  a  result  of  the  correspondence  it  was  agreed  that 
a  portion  of  ground  near  Intombi  Spruit,  about  four  and  a  half  miles  from 
Ladysmith,  should  be  set  apart  for  a  hospital  and  for  a  camp  for  civilians, 
that  all  the  sick  and  wounded  then  in  Ladysmith  should  be  sent  to  that 
hospital,  and  that  a  train  should  run  daily  for  the  purpose  of  conveying  sick 
and  wounded  and  supplies  to  the  camp.  This  decision  was  arrived  at  late  on 
the  evening  of  the  4th,  and  it  was  stipulated  that  the  move  should  be  com- 
pleted by  midnight  of  the  5th.  Arrangements  had  therefore  to  be  made  to  in 
one  day  establish  a  large  camp  hospital,  send  out  and  pitch  its  tents 
(sufficient  of  which  could  only  be  made  available  by  sending  those  then 
occupied  by  the  wounded),  equip  it  with  supplies  of  all  sorts,  and  transfer  to 
it  all  the  wounded  then  in  Ladysmith.  This  number  was  unexpectedly 
largely  increased,  on  the  evening  of  the  4th,  by  the  Boers  having  sent 
in  94  of  the  wounded  Officers  and  men  who  had  been  left  at  Dundee.  With 
these  wounded,  the  personnel  of  the  one  and  a  half  field  hospitals  which  had 
been  with  the  Glencoe  column  arrived,  except  a  small  number  left  behind  for 
the  care  of  some  severely  wounded  Officers  and  men  unfit  to  move  to  Dundee. 
These  hospitals,  however,  arrived  with  only  one  or  two  medical  panniers 
each,  a  few  tents,  one  ambulance,  and  six  tongas ;  they  had  brought  the 
whole  of  their  equipment  with  them  to  the  place  of  derailing,  but  this  was 
then  taken  from  them  by  the  Boers. 

For  this  treatment  and  accommodation  of  the  sick  and  wounded*  in  the 
camp  hospital  at  Intombi  the  following  arrangements  were  made  : — The  whole 
of  the  personnel  of  the  stationary  hospital,  including  the  civilian  practitioners 
and  all  the  nursing  Sisters  preseiit,  antl  the  equipment  of  this  hospital,  were 
sent  out ;  also  the  field  hospital  which  had  arrived  from  England,  the  personnel 
of  the  half  field  hospital  from  Glencoe,  and  a  portion  of  the  hospital  and 
equipment  of  the  Volunteer  force.  Lieut. -Colonel  Mapleton,  B.A.M.C.,  who 
with  Major  Westcott,  B.A.M.C,  had  arrived  a  few  days  previously  to  be 
Principal  Medical  Officer  and  Secretary  respectively  of  the  infantry  division 
of  the  force  (which  infantry  division  was  not  reformed  after  the  death  of 
Major-General  Symons),  were  also  sent  out  to  superintend  the  whole  camp 
hospital. 

The  establishment,  accommodation,  and  equipment  thus  provided  was 
enough  to  start  with,  but  as  more  and  more  sick  and  wounded  went  out, 
extra  tentage,  equipment,  and  personnel  were  required.  The  former  was 
provided  by  repairing  marcjuees  and  other  tents  then  in  store,  but  which  were 
more  or  less  unfit  for  use  when  the  camp  was  formed,  and  eventually  by 
taking  from  the  troops  tents  which  became  available  as  these  troops  were 
placed  under  shelters  in  the  defence  trenches.  Equipment  was  provided 
from  that  in  barrack  stores,  by  utilising  that  in  the  hut  camp,  by  making 
mattresses,  &c.,  out  of  materials  purchased  in  the  town  (they  were  all  made 
by  the  personnel  of  the  field  hospitals  from  India),  and  by  purchase  of  such 
various  articles  as  could  he  obtained  in  the  shops  ;  but  even  by  these  means 
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great  difficulties  had  to  be  contended  with  to  keep  pace  with  the  increasing 
requirements,  as  the  sick  h'st  rapidly  increased.  The  personnel  as  regards 
Medical  Officers  were  sufficient  for  a  considerable  time,  but  that  of  the  other 
members  of  a  camp  liospital  was  not  so.  It  was  at  first  supplemented  by 
volunteer  sick  attendants  obtained  from  the  European  residents  in  the  camp 
for  civilians,  and  by  a  gang  of  native  labourers,  also  from  that  camp,  for  the 
various  works  connected  with  the  sanitation,  water  supply,  washing,  &c.,  of 
the  hospital.  For  some  time  it  was  possible  with  this  personnel  to  carry 
on  the  hospital,  but  when  the  number  of  serious  cases  of  enteric  fever, 
dysentery,  &c.,  became  very  great,  the  volunteer  aid  obtained  from  the  civil 
camp  was  not  sufficient  to  meet  the  requirements  ;  consequently,  resort  was 
made  to  payment  of  these  persons.  This  produced  some  extra  assistance  from 
that  camp,  but  the  number  available  was  limited  and  not  sufficient.  Extra 
sick  attendants  were  provided  by  denuding  the  bearer  company  of  nearly  all 
its  personnel,  and  civilians  were  as  far  as  possible  obtained  in  Ladysmith,  and 
sent  out  on  the  same  terms  as  those  obtained  from  the  civil  camp.  Even  by 
these  means  a  sufficient  number  for  the  increasing  requirements  could  not  be 
made  available,  and  consequently  soldiers  who  had  been  in  hospital,  but  had 
recovered,  had  to  be  kept  in  camp  to  attend  on  their  comrades.  Medical 
Officers  were  sent  out,  as  far  as  practicable,  by  taking  those  with  the  bearer 
companies  (except  one)  and  also  from  the  field  hospitals,  but  owing  to  deaths 
and  illness  among  the  Medical  Officers  of  the  force,  this  means  of  adding  to 
the  number  afc  Intombi  was  limited.  The  services  of  two  doctors  who  were 
serving  in  the  ranks  of  the  Imperial  Light  Horse  were  also  obtained.  As 
regards  death  and  illness  among  Medical  Officers,  I  may  here  mention  that  of 
the  46  Officers  Royal  Army  Medical  Corps  and  two  Officers  Indian  Medical 
Service  present  with  the  force  at  Ladysmith  on  October  30th,  one  died  of 
wounds,  three  of  enteric  fever,  and  one  of  dysentery.  In  addition,  10  had 
severe  attacks  of  enteric  fever,  and  12  others  were  incapacitated,  in  many 
instances  for  long  periods,  by  attacks  of  other  forms  of  fever  or  dysentery — 
facts  which  show  what  a  strain  was  thrown  on  those  who  remained  fit  for 
duty. 

In  addition  to  the  difficulties  to  be  overcome  in  connection  with  the 
Intombi  Hospital,  others  had  to  be  contended  with  in  Ladysmith.  When  the 
sick  and  wounded  in  hospital  on  November  5th  were  transferred  to  Intombi, 
it  also  became  necessary  to  vacate  the  ground  used  by  the  field  hospitals  for 
their  camps,  as  this  place  was  much  exposed  to  shell  fire.  At  first  the  Town 
Hall  and  churches  were  used  by  two  of  these  hospitals,  and  a  third  was 
established  in  tents  in  a  locality  convenient  to  a  brigade  of  the  force,  and  in 
as  sheltered  a  position  as  possible.  As,  however,  more  long-range  guns  were 
mounted  by  the  enemy,  the  buildings  in  the  town,  especially  the  Town  Hall, 
became  more  and  more  subjected  to  shell  fire.  The  latter  was  struck  twice 
(on  November  22nd  and  30th)  by  shells,  and  consequently  it  was  decided  to 
vacate  these  buildings  on  December  1st,  and  establish  the  field  hospitals  in 
tents  in  a  locality  sheltered  from  the  enemy's  fire.  Such  ground  was  very 
limited,  and  became  more  so  when  wet  weather  set  in.  The  sick  rate  at  the 
same  time  increased,  and  it  became  necessary  to  treat  more  and  more  cases  in 
the  field  hospitals,  as  it  would  have  been  impossible  to  provide  for  all  at 
Intombi.  The  churches,  supplemented  by  tents  pitched  out  of  view  of  the 
enemy  (who  shelled  any  tents  pitched  where  they  could  be  seen),  had  there- 
fore again  to  be  utilised,  in  addition  to  the  sheltered  localities  above  referred 
to.  Having  to  scatter  the  sick  thus  over  buildings  and  tents  in  various 
localities  necessarily  added  to  the  labours  of  the  field  hospital  establishment, 
as  it  is  much  easier  to  provide  for  the  attendance  of  a  number  of  sick  when 
collected  together  than  when  scattered. 

As  the  number  in  hospital  eventually  increased  to  2,500,  while  a  large 
number  of  others  were  receiving  daily  treatment  in  their  regimental  lines, 
it  is  evident  that  the  strain  thown  on  the  Medical  Service  of  the  Ladysmith 
force  was  very  great  indeed,  but  in  spite  of  the  privations  and  hardships  of 
the  siege,  and  towards  the  end,  the  great  scarcity  of  nourishment  suitable  for 
cases  of  enteric  fever  and  dysentery,  the  mortality  among  such  cases  was  by 
no  means  as  high  as  might  have  been  expected.  Every  effort  possible  was 
made  to  prevent  the  outbreak  or  spread  of  enteric  fever  and  dysentery,  by 
attention  as  far  as  practicable  to  the  general  sanitary  condition  of  the  camps, 
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town,  &c.,  but  with  the  large  number  of  animals  collected  together  in  a 
confined  area  and  with  insufficient  labour,  it  was  impossible  to  keep  the  whole 
area  of  the  defences  in  such  condition  as  would  exist  in  peace  time. 

As  regards  the  supply  of  water  for  drinking  purposes,  a  part  of  the 
river  above  the  town  and  as  far  as  possible  free  from  liability  to  contami- 
nation, was  selected  for  this  purpose.  Here  the  Berkefeld  filters  were  at 
first  grouped  together,  and  the  water  filtered  through  them  was  distributed  to 
the  various  corps.  Subsequently  the  filters  were  distributed  to  the  various 
brigades,  who  arranged  for  the  filtration  being  carried  out  in  their  own  lines. 
Owing  to  the  muddy  condition  of  the  river  water,  filtration  through  the 
Berkefeld  filters  was  very  difficult,  as  the  candles  quickly  became  choked. 
At  first  alum,  to  precipitate  the  mud,  was  used,  but  this  was  only  to  a  slight 
extent  effective  ;  subsequently  a  satisfactory  plan  of  straining  the  water 
through  sheets  was  adopted. 

A  spring,  which  gave  clear  water,  and  which  was  said  to  have  always 
been  used  by  the  townspeople,  was  also  used  for  a  time,  but  as  it  became 
evident  that  this  "  spring  "  was  only  contaminated  surface  water  containing 
an  excess  of  chlorides,  its  use  was  discontinued.  Resort  was  then  made  to 
distillation,  the  engineer  officer  with  the  Naval  Brigade  ingeniously  converting 
a  railway  engine  into  a  distilling  apparatus,  which  was  used  as  long  as  fuel 
was  available. 

From  almost  the  commencement  of  the  siege  an  extra  supply  of  coal  was 
(on  my  recommendation)  issued  for  the  purpose  of  boiling  all  drinking  water, 
and  the  importance  of  drinking  only  boiled  water  was  enjoined  on  all 
concerned.  It  will  be  seen  that  the  severe  outbreak  of  enteric  fever  which 
occurred  was  not  from  want  of  precautions  being  taken.  In  my  opinion  the 
spread  of  the  disease  was  largely  through  the  agency  of  flies,  which  were  so 
numerous  that  it  was  not  possible  to  keep  them  ofl'  one's  food  when  eating. 
The  enormous  swarms  of  flies  were  no  doubt  to  a  considerable  extent  due 
to  the  number  of  animals  present  with  the  force ;  it  was  impossible  to  cart 
all  the  litter  to  any  distance  from  the  camps,  and  it  was  often  impossible  for 
days,  owing  to  heavy  rains,  to  thoroughly  deslroy  it  by  burning.  As  regards 
dysentery,  in  addition  to  the  above  precautions  regarding  the  water  supply, 
endeavours  were  made  to  prevent  scurvy  influencing  the  disease ;  all  the 
vinegar  in  the  town  was,  on  my  recommendation,  purchased,  and  was  issued 
when  the  supply  of  limejuice  was  exhausted.  It  apparently  was  of  con- 
siderable benefit,  but  undoubtedly  towards  the  end  of  the  siege,  in  several 
cases  or  dysentery,  a  fatal  issue  was  due  to  a  scorbutic  condition  of  the 
patient. 


APPENDIX  11. 

Medical  Bepout  on  the  Campaign  in  Natal,  1899-1900,  by  Suegeon- 
General  Sir  T.  J.  Gallwey,  K.C.M.G,  C.B. 

Summary  of  Arrangements. 

When  the  Boer  Ultimatum  was  delivered,  the  forces  in  Natal  were 
chiefly  distributed  between  Dundee  and  Ladysmith,  there  being  only  a  small 
body  of  troops  south  of  the  Tugela. 

After  the  investment  of  Ladysmith,  the  remaining  force  was  equivalent 
to  about  two  and  a  half  battalions,  and  the  only  hospital  was  that  at  Pieter- 
maritzburg,  which,  in  ordinary  times,  has  room  for  250  patients. 

General  Sir  Redvers  Buller,  soon  after  his  arrival  at  the  Cape,  determined 
to  divert  part  of  his  force  to  Natal,  and  the  headquarters  of  the  2nd  Division, 
under  Lieut. -General  Sir  F.  Clery,  arrived  at  Durban  on  November  15th, 
1899. 

The  2nd  Division  was  followed  by  the  5  th  and  6th  Brigades,  and  the 
force  made  up  with  artillery  and  mounted  troops. 

As  the  troops  arrived  they  were  pushed  to  the  front,  and  the  brigades 
gradually  constituted  complete  with  their  field  medical  units. 

At  this  stage,  therefore,  the  field  medical  arrangements  were  almost 
complete,  but  there  was  a  great  lack  of  hospitals  on  the  lines  of 
pommunication,  -  ' 
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In  view  of  fcbe  proximity  of  the  enemy,  the  Station  Hospital,  Maritzburg, 
had  been  moved  from  Fort  Napier  to  the  college,  where  there  was  room  for 
only  70  beds  in  the  buildings,  but  for  a  large  number  of  marquees  in  the 
grounds.  When,  through  the  arrival  of  troops,  a  Boer  descen-t  on  the  capital 
was  no  longer  to  be  feared,  the  hospital  was  moved  back  to  the  fort,  and 
preliminary  arrangements  for  its  subsequent  extension  made. 

When  General  Buller  reached  Natal,  he  directed  that  800  spare  beds 
should  be  prepared  and  available  at  an  early  date,  and  all  were  required  for 
the  wounded  from  Colenso. 

There  was  in  ordnance  charge  the  equipment  of  a  general  hospital,  and 
with  this,  supplemented  by  local  purchase,  a  large  number  of  beds  could  be 
made  up  in  the  barracks  in  the  fort. 

The  difficulty  was  personnel,  and  this  could  only  be  obtained  by  detaching 
25  N.C.  Officers  and  men.  Royal  Army  Medical  Corps,  from  each  beaaer 
company.  These  men  were  replaced  by  men  from  the  general  depot,  w-aitiug 
there  to  rejoin  their  corps  in  Ladysmith, 

With  the  Koyal  Army  Medical  Corps  thus  obtained,  and  the  employment 
of  such  civil  surgeons  and  nurses  as  were  available  locally,  over  1,000  beds 
were  quickly  got  together. 

At  the  end  of  November  the  force  was  pushed  forward  to  Frere,  where 
the  concentration  of  the  Natal  i^rmy  was  carried  out,  and  No.  4  Stationary 
Hospital,  which  had  meanwhile  arrived,  was  established  there,  and  in(ireased 
to  300  beds. 

As  it  was  anticipated  that  the  casualties  in  the  impending  attempt  to  N'atal 
force  the  passage  of  the  Tugela  would  be  PTeat,  and  it  was  thouoht  pi'obable  yoiy^teer 
that  the  battle  might  be  fought  at  a  distance  from  the  railway,  the  sanction  Coj.pg 
of  the  General  Officer  Commanding  was  obtained  for  the  enlistment  of  a 
corps  of  stretcher  bearers  from  the  European  refugees  who  crowded  the 
towns  of  Natal,  and  to  supplement  it  by  a  corps  of  Indians,  raised  by  the  Indian 
Public  Works  Department  from  among  the  indentured  coolies  employed  on  ambulance 
the  plantations  of  the  colony.    By  these  means  it  was  also  hoped  in  some  ''^'^P^- 
measure  to  relieve  the  trained  personnel  of  the  Royal  Army  Medical  Corps 
from  the  exhausting  labour  involved  in  carrying  wounded,  and  free  them  for 
nursing  work  in  the  field  hospitals. 

Early  in  November  a  base  depot  of  medical  stores  had  been  established  Medical 
in  Durban,  and  from  it  was  organised  an  advanced  depAt  that  accompanied 
the  field  army  throughout  the  campaign.  ^' 

In  October,  with  the  assistance  of  the  Natal  Government  railways,  an  Ambulance 
ordinary  passenger  train  was  converted  to  ambulance  purposes,  in  November 
a  second  and  similar  train  was  fitted  out,  wnile  in  March  the  "  Princess 
Christian's "  hospital  train  arrived  in  time  to  greatly  facilitate  the  lemoval 
of  the  sick  and  wounded  from  Ladysmith. 

The  development  of  the  campaign  in  Natal,  precluded  the  evacuation  of  Hospital 
the  sick  and  wounded  to  the  Cape,  and  a  transport  was  consequently  fitted  ships, 
up  at  Durban  as  a  hospital,  this  being  the  readiest  means  of  relieving  the 
pressure  and  meeting  the  lack  of  medical  personnel.    This  ship  w'as  followed 
by  others,  till  a  fleet  of  six  was  got  together  and  a  fortnightly  service  to 
England  inaugurated. 

The  early  difficulties  of  the  campaign  were  the  provision  of  hospital  Early 
accommodation  on  the  line  of  communications,  and  it  was  oidy  by  the  diiRculhes. 
adoption  of  expedients  such  as  that  just  mentioned  that  the  pressure 
was  met. 

It  cannot  be  too  strenuously  urged  that  the  supply  of  hospitals  on  the 
line  of  communication  is  as  important  as  the  presence  of  the  recognised 
medical  units  with  ths  field  army.*  As  such  hospitals  take  some  time  to 
establish  in  working  order,  they  should  precede  and  not  follow  the  army.| 

In  January  the  force  was  increased  by  the  arrival  of  the  5th  Division,  Arrival  of 
and  No,  4  General  Hospital  arrived  and  was  established  at  Mooi  River,  a  '^^^^ 
high  and  salubrious  site  vv^ithin  easy  access  of  the  front.    Its  accommodation  J^'o^^" 
was  increased  from  520  to  920  beds.  General 
_     Hospital. 

*  Yes.    This  is  a  fact  that  it  is  of  the  first  importance  to  recollect.— R.B, 
t  Yes,  certainlj'  they  shoiild— R.B. 
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At  this  stage,  as  it  was  detei  aiiiied  to  move  the  force  by  ^vay  of  Spriug- 
field,  it  became  necessary  to  modify  the  existing  medical  arrangements.  It 
was  accordingly  resolved  to  take  with  the  force  a  hospital  liberally  supplied 
with  all  the  essentials  of  a  general  hospital,  and  equipped  with  beds  on  a 
modified  scale. 

No.  4  Stationary  Hospital  was  selected  and  provided  with  the  extra  gear 
necessary,  its  place  at  railhead  being  taken  by  No,  1  Stationary  Hospital,  the 
equipment  of  which  we  had  found  in  Maiitzburg  on  our  arrival,  but  for 
which  it  was  only  now  possible  to  improvise  a  stalf.  No.  4  Stationary 
Hospital  was  encamped  at  Spearmaus,  and  as  the  casualties  at  Spion  Kop 
and  Vaal  Krantz  grew,  it  was  temporarily  enlarged  by  the  tentage  of  two 
battalions. 

Evacuation  from  Spearmaus  to  Frere  ^vas  carried  out  by  returning  ox 
wagons  and  ambulances,  while  the  serious  cases  were  carried  on.  stretchers 
the  whole  way  back  by  the  two  locally  raised  ambulance  corps. 

During  the  last  stage  of  the  operations  for  the  relief  of  Ladysmith  the 
evacuation  of  the  field  hospitals  was  much  simplified  by  proximity  to  the 
railway,  but  with  the  heavy  and  continuous  figiiting  involved,  the  provision 
of  a  sufficienc}^  of  beds  on  the  lines  of  communication  became  difficult. 

The  existing  hospitals  were  enlarged  and  moi-e  ships  provided,  but  before 
we  entered  Ladysmith  there  were  4,500  patients  in  General  Buller's  hospitals, 
a  number  that  strained  the  accommodation  to  the  utmost. 

On  the  relief  of  Ladysmith  there  were  2,000  sick  and  woanded  in  the 
garrison,  and  at  least  another  2,000  should  have  been  in  hospital,  while  it  was 
anticipated  that  the  numbers  of  sick  among  the  relieving  troops  would  be  very 
largely  augmented  by  the  exposure  they  had  endured,  and  the  insanitary 
conditions  in  which  they  had  lived  for  the  preceding  fortnight  wdiile  occupying 
Boer  positions. 

The  problem  of  the  medical  relief  of  the  garrison  was  therefore  complex, 
and  beset  with  difficulties.  Our  line  of  communication  hospitals  were  full, 
the  removal  of  the  sick  from  Ladysmith  and  the  release  of  the  over-worked 
staff  urgent,  and  all  the  while  the  sick  list  in  both  the  relieving  and  relieved 
forces  was  growing  rapidly. 

The  removal  of  the  sick  from  the  Intombl  Hospital  was  most  urgent,  but 
this  could  not  even  be  begun  until  the  hospitals  farther  down  the  line  were 
cleared  by  transferring  cases  to  England  in  transports  and  hospital  ships. 

A  convalescent  depot  was  also  established  at  Mooi  River  for  50  Officers 
and  1,500  men  to  assist  in  this.  Before  railway  communication  was  restored, 
400  serious  cases  were  removed  to  No.  4  Stationary  Hospital,  then  at 
Chieveley,  the  patients  being  carried  across  the  Tugela  by  hand,  and  as  soon 
as  traffic  was  reopened  evacuation  proceeded  rapidly.  Meanwhile  the  field 
hospitals  of  the  Ladysmith  garrison  were  concentrated,  and  a  large  hospital 
opened  as  a  temporary  measure  in  the  Ladysmith  barrack  huts. 

No.  1  Stationary  Hospital  was  moved  to  Modder  Spruit,  to  assist  the  field 
hospitals  in  providing  for  the  relieving  force  and  prevent  the  necessity  of 
sending  their  sick  into  Ladysmith. 

The  army  about  this  time  was  reorganised,  and  the  Ladysmith  Field 
Hospitals  being  required  with  their  brigades,  were  replaced  in  the  Tin  Camp 
by  a  general  hospital  of  1,000  beds,  which  was  speedily  improvised.  This 
hospital  was  merely  intended  as  an  expedient  pending  the  completion  of  a 
large  hut  hospital  which  had  been  sanctioned  at  Howick. 

In  Maix-h  No.  7  General  Hospital  arrived  and  was  established  at  Estcourt 
in  time  to  assist  in  the  medical  relief  of  Ladysmith.  As  in  the  case  of  No.  4 
General  Hospital,  its  accommodation  was  increased  to  920  beds. 

Despite  all  that  had  been  done,  the  sick  accumulated  in  the  field  hospitals 
and  at  Modder  Spruit,  and  until  substantial  relief  had  been  obtained  down 
the  line,  little  assistance  could  be  afforded  the  field  arihy.  By  the  end  of 
April,  before  the  army  was  again  on  the  move,  the  strain  on  the  field 
hospitals  was  lessened,  and  the  stress  of  the  medical  campaign  at  an  end. 

As  the  army  moved  northward  the  two  stationary  hospitals  were  pushed 
forward  to  CharlevStown  and  Standerton,  and  No.  14  General  Hospital,  on  its 
arrival  from  England,  was  established  at  Newcastle. 

The  local  ambulance  corps  were  disbanded  in  February  and  March.  This 
was  necessary  in  the  case  of  the  Natal  Volunteer  Ambulance  Corps  to  allow 
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of  such  ;i  reorganisation  as  would  jjeiniit  its  Ofriceis  an:l  tlie  25  ( )tticers 

and  men  serving  vvith  each  Royal  Army  Medical  Corps  Ijearer  company, 
rejoining  their  battalions.  A  corps  of  Europeans,  called  the  Imperial  Bearer 
Corps  was  formed  and  100  men  attached  to  each  regular  beareT  company.  Corps! 

At  the  same  tune  a  corps  called  the  Imperial  Hospital  Corps  was  raised  Imperial 
for  duty  in  line  of  communication  hospitals.    These  men  were  required  in  ^"^^l^^*^^ 
order   to   release  regimental  orderlies,   replace    civil   attendants,  form  a 
permanent  staff  for  the  hospital  ships,  and  supplement  the  inadequate  Royal 
Army  Medical  Corps  personnel  available. 

The  principles  that  guided  the  medical  strategy  of  the  campaign  in  Natal  Pnnciples. 
vrere  chiefly  : — 

(1)  To  have  large  and  efficient  hospitals  spread  along  the   line  of 

communications.  Hospii  als  were  not  placed  so  near  the  front  as 
to  be  too  much  in  evidence,  and  they  were  spread  along  the  lines 
in  order  to  take  the  fullest  advantage  of  local  supplies,  such  as 
milk,  &c.,  and  not  intei'fere  with  one  another  in  this  respect. 

(2)  To  minimise  the  movement  of  hospitals  on  the  line  of  conmiunications 

when  once  established.  This  rule  was  absolute  as  regards  general 
hospitals,  and  the  stationary  hospitals  which  developed  into  small 
general  hospitals  were  moved  as  seldom  as  possible.  The  move- 
ment of  a  general  hospital,  once  it  is  established,  means  the  loss 
of  its  services  for  a  period  of  some  five  or  six  weeks. 

(3)  To  minimise  the  movements  of  patients  as  much  as  possible,  the 

normal  pi'ocedure  being  to  move  patients  twice  only,  from  field  to 
line  of  communication  hospitals,  and  from  line  of  communications 
to  depots  or  when  necessary  to  invalid  them  to  ships. 

[4:)  To  assist  the  line  of  communication  hospitals  by  the  maintenance  of 
a  large  convalescent  depot  on  a  healthy  and  invigorating  site, 
removed  from  the  temptations  of  a  garrison  town.  A  special 
dietary  was  authorised  for  this  depot.  Eventually  all  discharges 
from  hospitals  on  lines  of  communication  were  sent  to  this  depot 
to  be  re-equipped  before  rejoining  their  units.* 

(5}  To  provide  such  a  number  of  hospital  ships  as  enabled  the  transfer  of 
invalids  to  England  to  be  carried  out  systematically,  and  according 
to  programme,  on  known  dates. 

Invaliding  in  the  early  part  of  the  campaign  was  carefully 
guarded  in  order  to  keep  up  the  fighting  strength  of  the  army,  but 
later  this  was  impossible  owing  to  overwhelming  numbers,  and 
patients  were  sent  to  England  in  transports  to  make  room  in 
hospitals,! 

(6)  When  the  army  left  the  I'ailway  and  the  evacuation  of  patients  was 
likely  to  be  difficult  and  even  doubtful,  an  adequate  hospital,  well 
equipped  and  staffed  with  nurses,  a.ccompanied  the  army  to  meet 
the  large  casualty  list  expected  and  to  provide  for  serious  cases. 
,  (7)  The  inability  of  the  bearer  companies  to  deal  with  large  numbets  of 
wounded  rapidly  was  recognised  and  met  by  raising  special  corps 
of  carriers. i 

(8)  It  was  arranged  that  field  hospitals  should  carry  sufficient  reserves  of 

medical  comforts  to  render  them  independe]it  in  tliis  respect  for 
many  dnys,  and  Medical  Officers  in  charge  were  jn-ovided  ^-itli 
imprest  accounts  and  empowered  to  make  local  purchases,  such  as 
of  milk,  eggs,  &c,,  whenever  possible. 

(9)  The  large  number  of  bearers,  and  tlie  almost  unlimited  supply  of 

stretchers  available,  simplified  the  medical  dispositions  in  action 
by  enabling  the  field  hospitals  to  remiin  at  places  convenient  for 
the  transfer  of  sick  and  wounded  towai'ds  the  base.  Their 
presence  was  also  of  immense  assistance  to  the  bearer  companies, 


*  Tills  answered  very  well,  and  I  should  recooimead  its  adoption  bj  regnktior.s.  It 
relieves  the  hospital  stnlf,  and  on  the  whole  the  eonvalescents  are  better  looked  after  and  more 
rcndily  brought  back  to  the  colours.— R.B. 

t  I  had  to  do  this,  but  I  believe  on  the  whole  they  did  better  during'  the  jourrpv  home 
and  out  again  than  they  would  have  in  hospital  in  iS'atal.— R.B» 

X  Of  tliis,  vee  later.—R.B. 
(3959)  2  0  2 
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and  I  was  seldom  under  any  anxiety  as  to  the  cleaiiDg  of  the  field 
of  wounded  men. 

(10)  The  transport:  for  all  medical  units  was  provided  at  the  beginning  of 

the  campaign,  and  remained  with  them  tlimughout,  unless  when  a 
hospital  became  stationary  for  a  time  when,  on  my  initiative,  it 
was  lent  to  the  director  of  transport  as  a  temporary  measure.  I 
am  not  in  favour  of  medical  transport  being  unalienable.* 

(11)  Unless  tents  and  equipment  cannot  be  brought  up,  buildings  such 

as  are  generally  available  in  towns  and  villages,  should  not  be  used 
for  hospital  purposes,  as  no  staff  is  strong  enough  to  bear  the 
subdivision  this  entails,  such  houses  are  often  insanitary,  and  sick 
and  wounded  do  much  better,  and  are  better  looked  after  in  camp 
than  is  possible  in  scattered  buildings.  If  buildings  must  be 
utilised,  churches  and  public  buildings  are  to  be  preferred  to 
private  houses. 

General  Remarhs, 

It  will  now  be  convenient  to  deal  more  in  detail  with  the  medical 
arrangements,  but  before  doing  so,  I  would  premise  that  some  of  the 
suggestions  made  are  put  forward  tentativel}^,  as  subjects  of  debate  M^hich 
deserve  to  be  threshed  out  departmentally. 

Our  organisation  has  been  accused  of  lack  of  elasticity,  and  as  being 
fettered  by  red  tape,  but  a  system  that  bore  the  strain  of  the  unexpected 
change  of  base  involved  in  the  sending  of  an  army  to  Natal  where  no 
preparations  had  been  made  for  them,  and  the  local  army  medical  resources 
were  almost  entirely  absorbed  in  besieged  Ladysmith,  and  where  a  battle  of 
magnitude  was  fought  within  a  month  of  the  arrival  of  the  pioneers  of  the 
army,  is  neither  inelastic  noi'  hide-bound.  In  proof  of  this  it  is  only  necessary 
to  state  tJiat  when  the  battle  of  Colenso  was  fought  there  was  no  general 
hospital  in  Natal,  and  that  the  wounded  were  collected  from  the  field  and 
comfortably  housed  in  hospitals  improvised  for  the  occasion,  with  a  rapidity, 
and,  I  think,  success,  unusual  in  war. 
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Field  Army. 

In  some  instances  the  place  of  the  Royal  j^.rmy  Medical  Corps  Officer  in 
charge  of  a  unit  was  taken  by  a  civil  surgeon  or  an  assistant  surgeon  Indian 
Subordinate  Medical  Department,  but  Royal  Army  Medical  Corps  Officers 
should  be  employed  whenever  possible. 

The  duties  of  the  Medical  Officer  in  charge  of  a  unit  are  sufficiently 
obvious,  and  do  not  call  for  special  comment,  except  that  the  prevention  of 
avoidable  disease  in  an  army  depends  on  the  manner  in  which  the  sanitary 
duties  of  the  unit  are  carried  out.  In  this  work  the  co-operation  of  the 
Commanding  Officer,  and  the  assistance  of  the  Quartermaster  and  Company 
Officers  are  essential  to  soccess.t 

The  only  satisfactory  sanitation  on  service  is  the  regimental  sanitation, 
and  this  principle  was  borne  in  mind  in  drawing  up  the  simple  suggestions 
embodied  in  Enclosure  I.  The  Principal  Medical  Officer  iJivision  is  the 
c  'unecting  link.  In  large  camps  and  occupation  of  towns  a  special  Sanitary 
Officer  should  be  appointed. 

Berkefeld  filters  were  to  have  been  supplied  to  units  in  the  proportion  of 
one  per  company,  but  very  few  battalions  had  their  full  complement,  and 
it  is  doubtful  how  far  those  supplied  were  satisfactory.  Ordinary  South 
African  water  clogs  the  candle  very  quickly,  and  when  these  filters  cannot 
be  frequently  and  thoroughly  sterilised,  their  efficiency,  in  a  bacterial  sense, 
is  not  above  suspicion. 

The  medical  equipment  supplied  to  units  was  sufficient  and  satisfactory. 
The  surgical  haversai  k  should  be  large  and  roomy,  and  it  might  be  simplified. 
It  should  contam  iodoform,  morphia,  dressings,  and  a  flask  of  brandy. 


*  I  agree. 


Medical  transport  should  be,  like  all  other,  i*egimenfcal  transport.— R.Bi 
t  Tnw  fact  is   we  are  in   danger  of  forgetting  that  when  we  had   A.Q.M.G.'s  and 
U.A.Q.M.G.'s  with  an  army,  tliey  did  work  which  is  essential  bvit  now  sometimes  overlooked. 
— R.B. 


This  proved  most   satisfactory,  and  cannot  be  improved  upon.     The  First  iiekl 

elimination  of  the  jaconet  has  been'sutjgested,  but  if  soldiers  are  taught  only  ili'essmg. 
to  use  this  in  v^et  weather  it  might  well  be  left  as  it  is. 

The  present  proportion  of  stretchers  and  bearers  is  sufficient.     The  Regimental 

number  of  bearei'S  per  stretcher  need  not  be  increased,  as  regimental  bearers  stretchers 
,      ,  ,  •     ,  T  J  and  bearers. 

should  not  carry  patients  long  distances. 

It  was  ruled  that  regimental  stretcher  bearers  were  to  bear  the  brassard  -Bi'^ssards 
instead  of  the  stretcher  bearer  armlet  which  the  enemy  did  not  understand,  ^^"g^g^^gj^. 
The  "  S.B."  armlet  does  not,  of  course,  neutralise  the  wearer,   and  his  i^earer 
protection  from  capture  is  a  matter  of  grace.    The  Geneva  badge,  on  the  armlets, 
other  hand,  affords  absolute  protection,  and  no  one  who  is  liable  to  use  arms 
against  the  enemy  should  wear  it,  so  that  its  adoption  by  regimental  bearers 
implies  that  these  men  can  only  be  employed  throughout  the  campaign  as 
non-combatants. 

Being  unable  to  supply  field  hospitals  or  bearer  companies  to  the  mounted  Ambu- 
brigades  in  the  early  part  of  the  campaign,  it  was  arranged,  in  order  to  guard  ^.^'^^i^.^*^^ 
against  hardship,  to  supply  each  regiment  with  an  ambulance.    This  w^orked  units, 
so  well  that  it  was  continued  after  field  hospitals  w^ere  provided,  and  I  am 
clearly  of  opinion  that,  considering  the  nature  of  cavalry  work,  it  should 
always  form  a  part  of  the  regimental  transport. 

The  field  service  ration,  as  issued,  was  ample  and  satisfactory.  The  troops  Rations, 
always  received  full  rations  and  frequently  fresh  meat  and  bread.  After  a 
jDeriod  of  specially  arduous  service  an  endeavour  Avas  always  made  while  the 
troops  were  resting  to  issue  fresh  bread  and  meat  and  vegetables,  such  as 
onions.  The  benefit  to  men  who  had  been  living  for  days  on  "Bully"  beef 
and  biscuit  was  noteworthy. 

Khaki  drill  was  used  during  the  hot  season,  and  serge  substituted  with  Clothiug. 
the  apjDroach  of  the  cold  weather,  but  in  a  climate  where  the  hot  is  the  wet 
season,  a  light,  durable  serge  would  be  the  most  satisfactory^  form  of  clothing. 

"  Warm  British  coats  "  were  issued  to  the  irregular  corps  in  lieu  of  great 
coats,  and  in  many  cases  to  regulars. 

These  coats  are  most  comfortable  to  march  in,  and  a  coat  of  this  descri])- 
tion  with  an  apron  or  kilt  of  waterproof  that  might  be  used  as  a  ground  sheet, 
is  worthy  of  consideration  as  a  possible  substitute  for  the  jjresent  great  coat 
on  service.  Warm  underclothing  was  supplied  in  abundance  by  friends  at 
home,  and  at  all  times  the  army  was  well  clothed.'"' 

The  bearer  company,  as  at  present  constituted  by  regulation,  is  a  waste  I^^f^'ur 
of  trained  Boyal  Army  Medical  Corixs  personnel  much  required  elsewhere.  ^°™P^"i*^^ 
At  the  very  beginning  of  the  campaign  it  was  found  necessaiy  to  with- 
draw 25  N.C.  Officers  and  men  from  each  company  to  assist  in  staffing  the 
large  hospital  being  forn.ed  at  Maritzburg.  The  men  withdrawn  were 
replaced  by  regimental  orderlies,  but  it  was  felt  that  with  their  liniited 
number  of  stretchers  and  bearers,  the  company  would  still  be  unable  to  cope 
with  even  a  moderate  number  of  wounded  within  a  reasonable  period  of  time. 

All  the  experience  of  the  present  campaign  has  emphasised  this  anticipation, 
and  in  the  future  the  persoiniel  of  the  company  must  be  largely  increased  by 
the  inclusion  of  a  larger  number  of  bearers — -men  who  have  been  taught  to 
carry  a  stretcher,  and  need  not  know  more  than  that,  and  the  application  of 
a  first  field  dressing.  A  bearer  company  should  consist  of  a  nucleus  of 
Royal  Army  Medical  Corps  N.O.  Officers  and  men  ;  the  former  to  carry  out 
their  usual  duties  and  the  latter  to  act  as  number  ones  of  stretcher  detach- 
ments, wagon  orderlies,  &c.i' 

The  number  of  bearers  to  a  stretcher  should  not  be  less  than  six  and  the 
number  of  stretchers  to  a  company  about  20.  This  with  the  nucleus  just 
mentioned  would  raise  the  establishment  to  about  130,  100  of  whom  \\'ould 
))e  mere  carriers,  perhaps  locally  enlisted  as  was  possible  in  Natal,  but 
preferably  raised  from  the  Militia  or  its  Beserve,  the  Volunteer  Medical  Stall' 
Corps,  or  such  organisations  as  the  St.  John  Ambulance  Brigade.  The 
Milit  ia  or  Volunteers  would  probably  be  best,  from  their  knowledge  of 

*  I  think  this  as  a  snbstifcute  for  great  coat  will  deserve  consideration.— R.B. 

t  I  entirely  agree  with  this.  We  want  the  help  of  our  R.A.M.C.  for  hospitals,  and  there 
is  no  difficulty  if  a  small  nucleus  of  trained  men  is  given  in  improvising  the  personnel  of  bearer 
companies. — R.B. 
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elejnentary  drill,  and  men  could  readily  be  obtained  from  regiments  not  called 
up  for  service. 

In  some  campaigns  Indian  coolies  might  with  advantage  be  employed. 

The  bearer  companies  should  be  Officered  as  at  present. 

The  existing  equipment  is  satisfactory,  but  the  number  of  "  antiseptic 
cases  "  should  be  larger^  the  contents  increased,  and  the  boxes  of  lighter  make 
as  they  ap]3ear  to  be  unnecessarily  strong  at  present. 

There  is  a  universal  opinion,  medical  and  military,  that  our  ambulance 
wagons  are  not  satisfactory,  and  a  suitable  vehicle  for  ambulance  work  in 
war  has  yet,  I  believe,  to  be  found.  The  problem  is  beset  with  difficulties, 
and  I  regret  that  I  have  no  suggestion  to  offer  towards  its  solution  except 
that  the  offer  of  a  substantial  prize  for  a  design  fidfilling  certain  specified 
conditions  might  be  successful. 

I  have  purposely  omitted  to  refer  to  the  organisation  or  necessity  for 
bearer  companies  with  cavalry  brigades,  as  our  experience  in  Natal  was  not 
such  as  enabled  me  to  forju  any  definite  opinion  on  the  subject. 

In  view  of  the  inadequacy  of  our  bearer  companies  to  deal  with  the  large 
number  of  wounded  in  an  action  such  as  Avas  to  be  anticipated,  a  special 
corps  was  very  hurriedly  raised  just  before  the  passage  of  the  Tugela  was 
attempted.  It  was  also  thought  that  the  action  might  be  fought  at  a  distance 
from  the  railway,  and  that  special  arrangements  might  be  necessary  to  bring 
back  the  wounded  to  it. 

To  meet  this  emergency  the  corps  was  raised  as  carriers,  and  although  it 
was  not  intended  at  first  to  employ  them  in  front  of  the  field  hospitals,  they 
were  actually  employed  in  clearing  the  field  of  the  wounded. 

It  was  at  first  intended  to  rrase  1,5^00  men,  but  the  establishment  was 
almost  at  once  increased  to  1,800  although  that  number  was  never  reached. 

The  corps  was  divided  into  four  companies,  each  attached  to  a  brigade, 
to  each  of  which  were  attached  two  Officers  from  regiments,  and  a  bare 
nucleus  of  regimental  N.C.  Officers  to  act  as  quartermaster-sergeants, 
cooks,  &c. 

There  was  also  one  leader  in  each  section  of  25,  elected  by  the  men  from 
among  their  fellov^s,  and  these  leaders  were  specially  paid  105.  a  day,  the  men 
receiving  5.'?.  as  in  other  Imperial  iri'egular  corps.  The  corps  Avas  recruited 
from  the  European  refugees  from  the  Transvaal/'^ 

The  European  carriers  were  supplemented  by  a  corps  of  Indians  called 
the  "  Indian  Ambulance  Corps  "raised  and  organised  by  the  Public  Works 
Department  of  the  colony  from  indentured  coolies  lent  by  the  em]jloyers  of 
such  labour. 

This  corps  numbered  600  to  800  men,  and  was  under  the  control  of  two 
officials  of  the  Public  Works  Department,  who  were  assisted  in  their  duties 
by  native  gangers.  The  pay  of  the  men  was  between  £3  and  £4  a  month, 
and  vvas  specially  arranged  for  by  the  Public  Works  Department.  This 
corps  was  intended  to  work  from  railhead  to  a  point  where  they  met  the 
wounded  being  brought  in  by  the  European  bearers. 

The  European  corps  Vv'as  only  disbanded  after  the  relief  of  Ladysmith, 
during-  which  period  it  took  a  conspicuous  part  in  all  the  actions  fought. 
At  Colenso,  with  their  assistance,  the  field  was  cleared  of  800  wounded 
before  dark.  At  8pion  Kop,  Colonel  Allin,  Principal  Medical  Officer  of  the 
force  engaged,  reported  that  witliout  tlieir  assistance  the  wounded  could  not 
all  have  been  brought  in  for  days,  as  o^,^•ing  to  the  difficidt  and  Inlly  nature 
of  the  ground,  the  use  of  ambulances  in  the  second  line  was  impossible. 

In  the  series  of  actions  near  Pieter" s  Hill,  besides  carrying  wounded  to 
the  dressing  stations  and  hospitals,  they  carried  tliem  to  the  trains  and  freed 
the  Royal  Army  Medical  Corps  for  -work  for  which  they  w^ere  nmch  required 
elsewhere. 

Throughout,  they  prevented,  the  lioyal  Army  Medical  Corps  personnel 
from  being  overworked,  for  if  an  orderly  has  to  carry  a  stretcher  it  soon  tires 
him  out  and  unfits  him  for  other  more  important  duties. 

The  Indian  corps  was  called  up  from  time  to  time  as  occasion  required, 
and  was  finally  disbanded  in  February,  1900. 


*  This  was  a  makeshift  at  a  inoment  of  great  difEcultyj  and  I  think  in  result  proved  worth 
the  money. — R.B. 
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The  field  hospital  as  at  present  constituted  is  a  thoroaghly  mobile  and  J^'jel^^ 
efficient  organisation.     The  personnel  is  sufficient  for  ordinary  work,  but    ^spi  a  s, 
there  is  no  margin  for  casualties,  and  in  Natal  these  could  not  be  met,  owing 
to  the  short-handed  condition  of  the  Royal  Army  Medical  Corp^ 

The  regulated  issue  was  on  the  whole  satisfactory,  but  one  antiseptic  Medical  and 
case  was  found  altogether  insufficient  for  a  field  hospital  and  four  were  gq^^pj^ent. 
supplied  to  each. 

A  special  box  of  splints  in  addition  to  the  regulation  fracture  box,  should 
be  supplied  to  field  hospitals. 

The  field  ration  of  course  formed  the  basis  of  the  hospital  dietary.  Fresh  Dietary, 
meat,  bread,  and  onions  were  supplied  whenever  possible,  and  where  ma.ny 
wounded  had  to  be  dealt  with,  Medical  Officers  in  charge  were  empowered  to 
overdraw  rations,  so  that  at  all  times  a.  plentiful  supply  of  hot  steAV  Avas 
available  for  wounded  men  as  they  arrived.  The  importance  of  such  a 
provision  for  men  who  are  much  exhausted,  and  have  been  V\dthout  food  for 
many  hours,  cannot  be  exaggerated.*  In  cases  where  solid  food  is  not 
contra-indicated,  the  mere  supply  of  beef  tea  or  stimulant  is  a  mockery  to 
men  who  require  a  good  meal. 

Each  hospital,  from  the  time  the  army  left  the  railway  in  January,  carried  Medical 
an  extra  reserve  of  medical  comforts  (1,000  lbs.),  room  for  which  in  the 
wagons  was  obtained  by  substituting  single  for  double  fly  tents,  j'  This 
reserve  practically  rendered  the  hospitals  independent  of  the  supply  columns 
(who  carried  15  per  cent,  in  addition),  and  the  convenience  of  this  where 
large  numbers  of  wounded  have  to  l)e  dealt  with  suddenly,  and  it  may  be 
under  circumstances  that  render  the  issue  of  comforts  by  the  Army  Servic:e 
Corps  difficult  or  impracticable,  is  obvious,  and  more  than  counterbalances 
the  argument  that  such  a  course  merely  relieves  the  Army  Service  Corps  of 
the  duty.  There  was  a  sense  of  security,  and  of  ability  to  meet  emergency, 
affiarded  by  this  reserve  that  would  have  been  absent  under  other  circum- 
stances. 

Doubly  fly  tents  are  not  essential  in  field  hospitals  in  South  Africa,  and,  Tents, 
as  just  stated  they  were  dispensed  witli  in  January.  How  far  a  bell  tent  is 
a  suitable  and  convenient  form  of  shelter  for  a  field  hospital,  is  a  questioii 
that  our  experience  in  Natal  makes  us  regard  as  far  from  settled.  This  form 
of  tent  has  obvious  advantages,  in  the  matter  of  weight  and  capacity,  but  the 
patients  are  much  crowded,  and  access  to  and  nursing  of  individuals  is 
difficult.  The  Indian  mountain  battery  single  fly  pal,  two  or  more  of  which 
can  be  joined  together  so  as  to  form  a  larger  tent,  affords  comparatively  easy 
access  to  and  facilitates  nursing,  and  is  in  my  opinion,  and  that  of  many 
Medical  Officers,  to  be  preferred.  :|: 

The  Indian  field  hospitals  are  supplied  with  such  tents,  but  with  double 
flies,  which  are  of  course  necessary  in  very  hot  climates. 

Wounded  men  frequently  arrive  at  hospitals  with  next  to  nothing  in  the  Clothing, 
way  of  clothes,  and  a  supply  of  clothing  is  essential.    This  supply  should  be 
in  the  form  of  pyjama  suits  of  stout  flannel,  and  should  be  supplemented  by 
a  proportion  of  socks,  shirts,  night  caps,  and  shoes.§ 

The  number  of  stretchers  in  a  field  hospital  should  be  increased  from  Stretcters 
eight  to  20  to  make  beds  for  serious  cases,  and  the  balance  of  the  patients  ^^^^y  ^,  ^ 
provided  with  palliasses  and  pillow  slips,  such  as  are  supplied  to  Indian 
hospitals.     These  can  be  stufled  with  straw  or  dry  grass,  and  are  much 
appreciated  by  patients.  II 

The  supply  of  these  should  not  be  merely  sufficient  for  the  number  of  Blankets 
patients  for  whom  there   is  accommodation  in  the  hospital ;  convoys  take  ^^^^J^^^'^^' 
away  a  large  number  as  men  frequently  do  not  bring  their  blankets  to  Sheets, 
hospital,  a,nd  it  is  often  impossible  to  procure  them,  so  that  Avhen  a  convoy 
leaves,  a  serious  inroad  is  made  oil  the  hospital  supply,  and  the  deficiency 
cannot  be  made  good  foi'  many  days  perhaps.  Ii 

*  It  cannot. — R.B. 

t  I  think  this  was  of  great  advantage. — H.B. 

J  I  had  a  notion  there  was  a  committee  a  few  years  ago  which  recommended  these  uals. 
Certainly  for  hospitals  they  are  better  than  the  bell  tents.-^R.B. 
§  This  is  essential. — R.B. 

II  Very  desirable.     At  present  a  field  hospital  is  really  no  better  than  a  dressing- 
station. — R.B. 

^  An  important  recommendation. — R.B, 
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Medical  Officers  in  charge  of  liospitals,  were  autliorlsed  to  open  imprest 
accounts,  so  as  to  be  able  to  buy  for  ready  money  such  supplies  as  milk, 
eggs,  chickens,  &c.  Natives  and  even  European  farmers  were  glad  to  sell 
their  small  quantities  of  such  supplies  for  cash,  but  would  not  deal  at  all  if 
they  had  to  go  through  the  usual  routine  of  army  payments. 

From  time  to  time,  as  cows  were  captured,  herds  were  handed  over  to 
various  hospitals,  only  a  couple  of  Kaffirs  were  required  to  herd  and  drive 
the  cows,  and  the  supply  of  fresh  milk  obtained  was  of  great  advantage  to 
the  seriously  ill. 

The  disposal  of  the  arras  and  kits  of  soldiers  admitted  to  hospital  has 
been  a  source  of  trouble  and  loss  throughout  the  campaign.  In  civilised 
warfare  it  is  unnecessary  for  a  patient  to  retain  his  arms  in  hospital ;  it  is 
undesiral>le  in  view  of  the  Geneva  Convention  that  they  should  be  there  or 
carried  in  neutral  convoys  or  hospital  trains,  and  it  is  suggested  that  a  small 
ordnance  depot  should  accompany  the  field  force  for  the  reception  of  such 
arms.* 

Money  and  valuables  by  regulation  should  be  passed  from  hospital  to 
hospital  with  the  patients,  but  this  is  always  difficult  to  arrange,  and  often 
quite  impracticable.  As  a  result  patients  retain  these  on  their  persons,  and 
robberies  are  not  uncommon.  If  it  could  be  arranged  that  money  and 
valuables  could  be  received  by  the  field  paymaster,  and  by  him  transmitted 
to  the  general  depot  at  the  base,  where  all  corps  are  represented,  and  accounts 
are  made  up,  much  loss  would  be  prevented  and  temptation  avoided.  In  one 
case  £200  in  gold  was  found  in  the  possession  of  an  unconscious  patient  in 
hospital.  The  kits  of  soldiers  admitted  to  hospital  should  be  retained  by 
battalions,  and  by  them  sent  to  the  baggage  master  for  transmission  to  the 
depot  at  the  base.t  At  present  they  are  sent  to  the  field  hospital,  and  are 
retained  there  sometimes  days  after  the  owner  has  gone  down  the  line. 

It  may  here  be  convenient  to  discuss  the  question  of  the  inter-relation  of 
field  hospitals  and  bearer  companies. 

The  general  opinion  of  Medical  Officers,  among  whom  the  subject  has  been 
much  debated,  is  in  favour  of  amalffamating;'  the  two  units,  as  is  done  under 
the  system  in  vogue  in  India. 

The  advantao;es  of  such  a  course  are  the  facilities  it  affords  for  the 
equalisation  of  duties,  and  if  our  bearer  companies  are  to  continue  to  consist 
of  trained  Hoyal  Army  Medical  Corps  personnel,  this  argument  is  difficult  to 
resist,  for  otherwise  a  personnel  of  nurses  is  only  exceptionally  employed.  It 
is  laid  down  in  regulations  that  bearer  companies  are  to  be  encamped  near  and 
assist  field  hospitals  in  various  ways,  but  it  is  argued  that  the  separation  of 
commands  renders  this  assistance  difficult  of  jDractical  application.  If,  hovrever, 
the  bearer  company  of  the  future  is  to  consist  for  the  most  part  of  an  untrained 
personnel  this  argument  loses  much  of  its  force,  and  in  any  case  the  matter 
is  one  more  for  the  exercise  of  the  authority  vested  in  the  Senior  Medical 
Officer  of  the  brigade  and  Principal  Medical  Officer  of  the  division  than 
to  call  for  such  a  change  as  that  proposed.  On  one  pohit  I  am  quite 
clear  that  the  Medical  Officer  in  charge  of  a  field  hospital  should  i-pso  facto 
be  Senior  Medical  Officer  of  the  brigade,|  and  wlien  this  is  ensured,  and  that 
Officer  exercises  his  authority,  there  is  not,  and  need  not,  be  any  difficulty 
in  this  regard. 

It  was  frequently  found  that  a  brigade  had  to  move,  and  that  owing  to 
the  number  of  sick  the  field  hospital  was  temporarily  immobile.  In  such 
circumstances  the  bearer  company  accompanied  the  force  and  acted  as  a 
temporary  hospital.  Their  personnel  and  medical  equipment  was  ample  for 
this  purpose,  and  the  tentage  of  the  company  afforded  shelter  for  the  sick. 
This  was  of  special  advantage  when  troops  were  moving  without  tents  and  in 
a  difficult  country,  for  under  such  circumstances  it  was  unnecessary  to  leave 


*  This  is  a  question  thut  ought  to  be  thrashed  out  by  a  committee.  I  am  in  favour  of 
attaching  a  small  staff  to  eacli  bearer  ccri)pany  for  this  duty. — R.B. 

t  I  say  yes,  to  the  field  paymaster;  but  then  there  is  not  always  a  field  paymaster.  What 
then  ?  One  thing  is  certain,  the  battalion  cannot  and  should  not  keep  the  kits.  It  is  a  difficult 
question,  and  I  Avould  recommend  that  the  same  committee  that  considers  what  to  do  with  the 
firms  should  consider  this  also. — R.B, 
%  I  agree. — Il,B- 
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the  bearer  companies'  tents  behind  as  tlie  gain  in  weight  did  not  amount  to  a 
wagon  load. 

It  would,  of  course,  be  possible,  if  the  units  were  combined,  for  part  of  the 
hospital  to  move  with  the  troops,  but  this  involves  the  dislocation  of  a  unit 
at  a  time  when  it  can  least  afford  it. 

Even  a  bearer  company  such  as  proposed  could  still  form  an  efficient 
hospital,  for  in  addition  to  the  N.C.  Officers  there  would  be  sufficient  men  of 
the  corps  to  act  as  orderlies. 

The  advantage  in  this  respect  is  so  [ji'acticnl  tliat  it  should  not  be 
foregone,  and  the  difficulties,  to  obviate  wdnch  the  ciiange  is  proposed,  can 
be  avoided  by  making  the  Medical  Officer  in  charge  of  the  field  hospital 
command  the  Koyal  Army  Medical  Corps  in  his  brigade.  One  other  drawback 
to  the  amalgamation  remains  to  be  mentioned,  that  is,  that  the  change 
would  involve  two  classes  of  field  hospitals,  a  brigade  hospital  which  would  be 
field  hospital  and  bearer  company  combined,  and  a  divisional  hospital  which 
would  remain  a  field  hospital  as  at  present  constituted.  The  Principal  Medical 
Officer  of  a  division  cac  now  divert  some  of  the  bearer  company  staff  not  only 
to  a  brigade  field  hospital,  but  also  to  that  with  the  divisional  troops,  if 
required,  but  it  would  not  be  so  easy  for  him  to  divert  part  of  a  hospital  for 
this  purpose.* 

It  is  impossible  to  have  too  many  stretchers  in  the  field,  and  the  regulated  Supply  o 
supply  might  in  the  aggregate  be  trebled  without  being  in  any  way  excessive,  stretdici 
This  is  especially  important  where  large  numbers  of  wounded  men  have  to  be  "^'^  ''^  " 
dealt  with,  and  at  all  times  an  excess  is  required  to  make  good  losses  and 
breakages,  to  avoid  the  unnecessary  moving  of  patients  on  arrival  at  their 
destination,  and  to  save  the  time  of  bearei'S  who  have  not  to  wait  for  their 
stretchers,  but  take  away  a  spare  one  in  its  place. 

Many  of  the  stretchers  in  use  were  of  the  new  pattern  provided  with 
hoods  and  with  two  handles  on  each  side,  so  that  six  bearers  can  be 
simultaneously  employed. 

This  pattern,  if  a  little  heavier,  is  of  advantage,  and  is  recommended. 

The  number  of  stretchers  supplied  by  the  ordnance  to  the  Natal  Army 
was  about  1,200,  exclusive  of  those  brought  out  by  medical  and  other  units. 

If  wounded  are  to  be  carried  a  long  way  (and  no  method  of  carriage  is  so 
little  injurious)  at  least  six  bearers  per  stretcher  are  required,  and  in  the  case 
of  the  Natal  Volunteer  Ambulance  Corps,  where  it  w^as  proposed  to  carry  the 
cases  for  very  long  distances,  12  bearers  were  allowed  to  each  stretcher. 

Lilies  of  Coinniunicafion. 

Before  considering  in  detail  the  different  subjects  that  come  under  this  General 
head,  it  will  be  convenient  to  sum  up  the  work  done  and  difficulties  connected  remarks, 
with  the  administration  of  the  line  of  communications. 

The  building  up  of  hospitals  was  attended  with  extreme  difficulty,  as,- 
owing  to  want  of  personnel  and  material,  untrained  staffs  had  to  be  recruited 
and  large  numbers  of  beds  improvised. 

The  battle  of  Colenso  was  fought  without  a  general  hospital  proper,  and 
only  one  hospital  of  this  class  was  provided  to  meet  all  the  casualties  incurred      -•  - 
during  the  hard  fighting  on  tfje  Tugela  before  the  relief  of  Ladysmith. 

After  Ladysmith  was  reached  another  general  liospital  arrived,  and  was, 
of  course,  of  great  assistance,  but  it  was  manifestly  insufficient  to  cope  with 
tlie  enormous  numbers  of  sick  and  wounded  then  in  hospitals. 

At  the  beginning  of  March  there  were,  including  Ladysmith,  6,500  patients 
in  hospital,  and  between  that  time  and  the  end  of  June  the  figures  did  not 
fall  below  5,000.  The  official  number  of  beds  in  the  command  was  under 
2,000,  and  it  was  therefore  necessaiy  to  provide  and  staff  nearly  5,000  in 
addition. 

A  good  deal  of  the  gear  for  these  extra  beds  came  from  home,  some  was 
made  or  purchased  locally,  and  all  was  obtained  from  the  Ordnance 
Department,  t 


*  Personally  I  agree  witli  Colonel  Gallwey's  views  as  liere  expressed. — R.B. 
t  Except  a  lew  from  Eed  Cross. — T..J.G. 

(3959)  2  P 
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The  personnel  was  j^rodiiced  from  home  and  from  local  tiefeourceS,  and, 
with  the  exception  of  civil  surgeons  and  nurses,  this  extra  staff  was  practicallj'- 
untrained  in  hospital  duties.  During  the  highest  stress  of  war  the  prdvision 
of  accommodation  and  the  reception  of  patients  went  on  concurrently,  entailing 
enormous  difficulties  on  the  staff,  and  this  arduous  work  did  not  cease  till  well 
on  in  June,  v/hen  sickness  began  to  diminish. 

That  there  was  no  breakdown  under  these  conditions,  I  can  only  attribute 
to  the  strenuous  endeavour  and  incessant  labour  of  an  undfelTOanned  and 
overworked  staff.'"' 

The  fact  should  not  be  concealed  that  the  chances  were  all  in  favour  of 
a  collapse,  as  it  was  well  understood  that  there  was  no  hope  of  casualties 
in  the  R,oyal  Army  Medical  Corps  being  filled  up,  owing  to  the  undermanned 
state  of  the  corps.  As  the  casualties  grew  and  the  Wdrk  ifa'creased,  the 
prospects  were  gloomy  in  the  extreme,  as  no  form  of  civilian  aid  Caii  easily 
take  the  place  of  trained  personnel.  As  it  was,  the  margin  of  trained  staff 
became  perilously  low,  and  tJie  large  proportion  of  untrained  dssistailce  Was  a 
distinct  element  of  weakness  in  all  hospitals  on  the  line  of  comttiUnications. 
I  am  not  in  favour  of  a  predominance  of  the  civilian  element  irl  these 
hospitals.  Considering  the  varied  sources  from  which  the  extra  personnel 
was  obtained,  and  the  varying  rates  of  pay  and  conditions  they  were  serving 
under,  the  work  was  on  the  whole  carried  out  in  a  remarkably  harilldhious 
manner. 

The  proportion  of  staff  to  beds  in  rthe  Natal  coltimand  in  July  was 
roughly  as  follows  : — 

Medical  Officers   1  to  40. 

Nurses       ...        ...        ...        :..        ...        ...     1  to  25. 

Orderlies   ...        ...        ...        ...        ...        ...    1  to  3. 

This  was,  of  course,  not  maintained  throughout,  and  in  the  early  days,  the 
available  staif  was  not  so  adequate. 

The  eminent  consulting  surgeons  employed  were  of  gt-eat  advantage  to 
the  army,  and  should  always  be  employed  in  future  wars. 

These  gentlemen  should  be  given  the  honorary  and  temporary  rank  of 
surgeon-general,  their  functions  should  bo  clearly  defined  as  professional 
consultants,  and  they  should  not  be  charged  with  administrative  dr  executive 
duties. 

I  consider  that  consulting  physicians  and  civilian  sanitary  experts 
are  unnecessary,  as  the  average  Officer  of  the  Royal  Army  Medical  Corps  has 
a  larger  experience  of  camp  diseases  and  the  practical  methods  for  their 
prevention  in  an  army  on  service  than  any  specialist  can  have.t 

The  only  private  hospital  in  Natal  was  Mr.  Moseley's  "Princess  Christian" 
hospital  which  was  established  near  Durban,  and  was  of  great  assistance  to 
the  Natal  army. 

Such  hospitals  are  most  usefully  employed  on  the  line  of  communications 

near  the  base,  and  should  not  as  a  rule  be  pushed  to  the  front.| 

Order  of  The  following  is  the  order  of  development  of  the  hospitals  on  tlie  line  of 

develop-      communications  in  Natal  : — 
menfc. 

(1)  An  improvised  hospital  was  established  in  the  Convent  at  Estcourt 

early  ill  November.  This  hospital,  originally  of  30,  was  eventually 
increased  to  130  beds. 

(2)  The  hospital  at  Maritzburg  was  moved  from  the  College  back  to  the 

Fort,  and  increased  from  250  to  1,020  beds,  towards  the  fend  of 
November,  and  later  was  still  further  increased. 

(3)  In    the    beginning  of  December   No.   4  Stationary  Ho.^pital  wafe 

established  at  Frere,  and  moved  to  Chieveley,  where  it  was  stationed 
during  the  battle  of  Colon  so. 

(4)  In  January,  No.  4  General  Hospital  was  pitched  at  Mooi  Rivet,  and 

increased  during  February  to  920  beds. 


*  This  is  true  — R.B. 

t  So  do  I.    I  believe  the  remedy  for  sickness,  when  it  can  hnmanly  speaking  be  prevented, 
is  to  make  regimental  officers  take  more  interest  in  sanitation. — R.B. 
1  As  a  rule  they  are  too  heavy  to  move. — R.B. 


2uy 

(5)  Ou  Jaiiiuuy  10th,  No.  4  Stationary  Hospital  was  made  into  a  mobile 
general  hospital  of  500  beds  to  move  with  the  army  fighting  on  the 
Tugela. 

(G)  No.  1  Stationary  Ilospital  was  opened  at  railhead  (Frere)  and 
increased  to  300  beds  in  January,  to  take  the  place  of  No.  4 
Stationary. 

(7)  After  the  relief  of  Ladysmith  a  general  hos^jital  of  1,000  beds  was 

iinprovised  in  the  barrack  huts  there. 

(8)  No.  7  General  Hospital  arrived  at  the  eud  of  March,  was  sent  to 

Estcoui't,  increased  to  920  Ijeds,  and  ou  Api'il  8th  and  9th  received 
450  patiects  from  the  field  army. 

(9)  No.  4  Stationary  Hospital,  again  at  Chieveley,  received  400  of  the 

"\vorst  cases  from  Intoml)i  befoi'e  the  Colenso  Railway  Bridge  was 
repaired. 

(10)  At  the  end  of  May  General  Buller  sanctionecj  the  erection  of  a  large 

hospital  of  1,000  beds,  half  in  huts,  half  in  tents,  at  Howick,  to 
take  the  place  of  the  Ladysmith  Hospital.  This  hospital  was  in 
perfect  working  order  in  July  and  the  Ladysmith  Hospital 
disestablished,  only  a  small  stationary  hospital  remaining  there. 

(11)  In  June  the  Natal  Volunteers  established  a  jiospital  at  Dundee  to 

provide  for  their  own  force  which  garrisoned  that  town  at  the 
time. 

(12)  No.  14  General  Hospital  arrived  in  July,  and  was  stationed  at 

Newcastle. 

(13)  Nos.  1  and  4  Stationary  Hospitals  practically   became  general 

hospitals  about  this  time  and  were  stationed  respectively  at 
Charlestown  and  Standerton. 

The  advantages  of  stationary  hospitals,  which  as  at  present  constituted  vStationai'y 
differ  little  from  field  hospitals  except  in  being  supplied  with  100  stretchers  liospitals. 
and  hospital  clothing,  has  been  questioned,  and  some  Officers  are  of  opinion 
that  if  field  hospitals  are  supplied  with  stretchers,  &c.,  they  are  unnecessary 
as  separate  organisations.  But  in  reality  they  are  not  separate  organisations, 
and  a  stationary  liospital  has  only  to  leave  its  stretchers,  &c.,  behind  and  be 
equipped  with  transport  to  become  a  field  hospital.*  This  it  was  not 
necessary  to  do  at  any  time  in  Natal,  but  on  the  other  hand  the  divisional 
field  hospitals  were  supplied  wath  stretchers  and  converted  thereby  into 
stationary  hospitals. 

All  hospitals  not  equipped  with  beds  should  be  known  as  "field"  hospitals, 
as  the  word  "stationary"!  is  apt  to  imply  a  degree  of  comfort  incompatible 
with  their  service  organisation.  The  standard  of  hospital  comfort  has  been 
raised  in  this  campaign,  and  public  opinion  will  demand  its  maintenance  in 
future  wars,  a  demand  that  can  only  be  met  by  the  improvement  of  stationary 
hospitals.  In  Natal  these  hospitals  by  a  natural  and  inevitable  process 
of  development  grew  into  something  that  was  hardly  distinguishable  from  a 
general  hospital,  except  that  the  equipment  was  not  so  complete  nor  the  stall' 
so  large. 

On  the  other  hand  the  hospitals  were  comparatively  mobile,  and  were 
moved  from  time  to  time  by  road  or  rail.  This  raises  the  question  of  having 
a  hospital  of  say  200  beds  staffed  and  equipped  on  the  lines  of  a  general 
ho8pital.|  Such  a  hospital  would  be  capable  of  ex])ansion  upon  occasion  and 
would  not  be  too  cumbrous  to  move  when  opportunity  offered  or  necessity 
demanded.  One  such  hospital  should  be  allowed  to  each  infantry  division  or 
equivalent  number  of  troops. 

General  hospitals  should  be  provided  in  the  proportion  of  two  to  an  General 
infantry  division  which,  numbers  roughly  10,000  men.    This  is  necessary  to  hospitals, 
provide  for  10  per  cent,  of  ^sick,  and  in  addition  beds  are  required  for  cavalry, 
irregulars,  &;c.,  which  almost  invariably  are  added  to  a  force  of  this  size.  The 


*  The  fact  is,  a  iield  hospital  should  not  be  included  in  any  returns  of  the  hospital  beds 
in  the  comma-nd  ;  it  is,  and  should  be  merely  a  receiving  station* — R.B. 

t  For  the  above  reason  I  would  retain  stationary  hospitals,  making  their  scale  uf  comfoi-t 
higher,  but  so  organising  them  as  to  retain  mobility  if  required. — R.B. 

J  Yes,  this  is  what  [  want  the  stationary  hospital  to  be. — R.B. 

(3959)  2  P  2 


300 


Adminis- 
trative 
buildiim's. 


Water 


Cookiur 
aud 

feedin?, 


Kemoval  of 

refnse. 

Di'ainaae. 


Wash 


Personnel. 


stationaiy  hospital  of  200  beds  such  as  ah'eady  suggested  would  provide  for 
these. 

The  enlargement  of  general  hospitals  is  ''not  a  course  that  can  be  recom- 
mended, as  520  beds  is  a  unit  already  sufl&ciently  large  for  administrative 
purposes.'"'  Every  addition  enormously  increases  the  difficulties  of  supply 
and  supervision,  and  the  only  logical  outcome  is  the  provision  of  general 
hospitals  on  the  scale  suggested. 

In  Natal  this  would  have  meant  about  10  general  hospitals  and,  as  it 
was,  over  6,000  beds  had  to  be  provided  by  one  means  or  another. 

The  general  hospitals  supplied  or  improvised  were  spread  along  the  line 
of  communications  in  order  not  to  interfere  with  one  another  as  regards  local 
supplies.  They  were  established  on  elevated  healthy  sites,  with  good  and 
sufficient  water  supply,  at  a  distance  from  towns  or  villages,  as  near  the 
fighiing  force  as  the  military  situation  and  supplies  would  permit,  and  in  close 
proximity  to  the  railway.    Once  established  they  were  never  moved. 

The  official  general  hospitals  were  planned  as  follows  :  Administrative 
huts  in  the  centre  in  the  following  order  : — 

(1)  Office,  &c. 

(2)  Operating  theatre,  X-ray  room,  and  chloroform  room. 

(3)  Disj^ensary,  medical  store,  and  soiled  linen  store. 

(4)  Linen  and  utensil  stores. 
(4)  Steward's  store. 

(6)  Pack  store. 

(7)  Kitchen  and  coal  store. 

Each  of  the  seven  buildings  mentioned  measured  60  by  22  by  10  feet  (to 
eaves),  and  all  were  fitted  with  electric  light. 

The  medical  and  surgical  divisions  were  on  either  side  in  huts  or  tents, 
pitched  in  rows  lettered  and  numbered,  and  with  special  arrangements  for 
the  isolation  and  aggregation  of  cases  of  enteric  fever,  dysentery,  and  other 
diseases.  The  outhouses  consisted  of  wash  houses,  with  bath  cubicles,  latrines, 
enclosures  foi:  the  disinfection  of  enteric  excreta,  incinerator  for  all  infective 
dejecta,  and  mortuary. 

Separate  outhouses  were  provided  for  the  hospital  staff. 
The  water,  when  not  obtained  from  the  established  water  system  of 
i  owns,  was  pumj^ed  up  from  rivers  into  elevated  tanks  and  passed  through 
automatic  Pasteur-Chamberland  filters  before  being  distributed  throughout 
the  hospital  in  pipes. 

The  greatest  difficulty  connected  with  large  hospitals  is  the  cooking  and 
arrangements. 

Every  facility  was  aftbrded  by  the  elaborate  furnishing  of  kitchens  with 
large  ranges,  Soyer's  stoves,  heating  apparatus,  &c. 
Indian  cooks  were  used  to  supplement  the  staff. 

The  distribution  of  food  to  the  wards  was  a  serious  difficulty,  and  in  future 
light  metal  wagons  on  wheels  with  a  jacket  chamber  for  hot  water  should  be 
provided. 

The  dry- earth  system  was  used  and  all  filth  removed  in  sanitary  carts 
and  buried  or  burnt. 

In  some  instances  water  frorn  lavatories  and  cook-houses  was  removed  by 
cart,  in  others  by  built  drains,  discharging  into  soakage  pits  or  on  to  the  open 
veldt  at  a  distance. 

Owing  to  breakdowns  in  washing  contracts  200  native  washermen  were 
obtained  from  India.  These  men  were  distributed  among  the  hospitals 
according  to  requirements,  and  were  easily  transferred  from  one  to  another 
to  meet  any  extraordinary  pressure.t 

The  scale  of  personnel  allowed  in  war  establishments  is  nearly  sufficient 
for  520  beds,  but  does  not  afford  a  margin  for  casualties,  and  in  epidemics 
and  other  abnormal  conditions  the  staff  would  require  to  be  supplemented. 


feeding 


*  Yes,  this  is  trae ;  we  had  to  enlarge  them  in  Natal,  but  if  possible  I  am  sure  that  a 
general  hospital  restricted  to  520  beds  is  the  right  thing  to  aim  at. — R.B. 

t  This  is  a  point  that  is  overloolccd.  In  cases  where  contractors  are  not  available,  special 
arrangements  for  washing  are  absolutely  necessary. — R.B. 
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The.  following  appuintiiieiits  yliuukl;  however,  be  provided  for: — 

N.C.  Oflacers.  Privates. 

Carpenter          ...        ...        ...  —  1  ,^ 

Shoemaker         ...        ...        ...  —  1 

Tailor  (hospital)  ...        ...        ...  —  1 

Post  Office    J  1 

For  charge  of  arms    1  1    (Army  Ordnance 

Department.) 

For  charge  of  disinfector,  sani- 
tary carts,  and  incinerator    ...  1  1 

For  sanitary  work         ...        ...  1  — 

For  operating  and  X-ray  rooms 

and  surgery    ...        ...        ...  —  1 

Clerks  for  Divisional  Officers    ...  —  2 

For  charge  of  transport  carts  ...  —  1 

For  Officers'  mess         ...  1  1 

In  addition  to  the  present  clerical  staff,  an  extra  clerk  is  required  for  the 
Kegistrar's  Office  to  keep  up  a  special  register  of  patients  by  corps,  to  assist 
in  replying  to  the  innumerable  inquiries  regarding  the  disposal  of  men  who 
have  passed  through,  the  hospital,  for  Post  Office  references,  and  to  compile 
Army  Form  A  36,  in  accordance  with  paragraph  1727,  King's  Regulations. 

The  relative  efficiency  of  the  various  classes  of  personnel  may  be  stated 
in  the  following  order  : — 

(1)  Royal  Army  Medical  Corps. 

r  St.  John  Ambulance  Brigade. 

(2)  <^  Militia  Medical  Staff  Corps. 
[^Volunteer  Medical  Staff  Corps. 

(3)  Imperial  Hospital  Corps. 

(4)  Regimental  orderlies. 

The  men  wlio  came  from  home  were  of  good  character,  submissive  to 
discipline,  and  after  a  certain  amount  of  training  became  efficient  orderlies. 
In  the  case  of  the  St.  John  Ambulance  Brigade  the  period  of  engagement 
(six  months)  was  too  short,  as  they  were  only  available  for  four  months  in 
South  Africa,  and  had  just  become  really  useful  when  they  had  to  return 
home.  These  men  should  have  been  engaged  for  a  year  or  until  the  end  of 
the  war,  and  although  most  useful  in  a  war  extending  over  so  long  a  period 
as  the  present,  they  could  never  take  the  place  of  trained  Royal  Army  Medical 
Corps  in  a  short,  sharp  campaign. 

The  Imperial  Hospital  Corps  was  authorised  in  order  to  set  free  regimental 
orderlies  employed,  and  to  arrest  the  constant  change  amongst  such  orderlies,  • 
which  was  a  cause  of  great  inconvenience  and  dislocation  of  working  machinery 
in  hospitals. 

In  future  this  strain  should  be  met  by  the  provision  of  sufficient  hospitals 
duly  staffed  at  the  outset. 

Even  if  the  Royal  Army  Medical  Corps  available  at  home  at  the  beginning 
of  a  war  is  not  sufficient,  recruiting  should  be  pushed  in  the  hope  that  the 
recruits  would  be  available  before  its  close,  they  being  sent  out  early  and 
their  preliminary  instruction  completed  on  the  way.  Any  arrangement  is  to 
be  preferred  to  perpetual  change  of  staff."' 

There  was  no  difficulty  in  the  matter  of  supplies  except  as  regards  fresh  Supplies 
milk  and  eggs.    The  former  could  never  be  obtained  in  the  quantities  desired, 
the  colony  did  not  produce  it,  so  that  a  proportion  of  tinned  milk  had  to 
be  used.     Later  large  quantities  of  cold  storage  milk  were  obtained  from 
Australia. 

Eggs  had  to  be  imported  into  Natal  by  the  Director  of  Supphes,  the  local 
supply  being  altogether  inadequate  to  our  requirements. 

1  am  strongly  in  favour  of  the  employment  of  female  nurses  in  all  military  Nursing, 
hospitals  where  they  can  with  proprie  ty  be  employed.    This .  as  a  rule  will 
include  all  general  and  stationary  hospitals  and   exclude  field  hospitals. 


*  Note  this.— 11.13. 
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Nurses  in  tin^e  of  peace  should  be  sparingly  used  and  then  chiefly  for  duties 
of  superintendence  and  teaching,  as  the  necessity  for  continuous  training  of 
the  Royal  Army  Medical  Corps  should  always  be  borne  in  mind,  for  on  these 
men  the  nursing  at  the  front  must  always  fall,  and  in  our  average  campaigns 
much  of  that  done  on  the  lines  of  communication  as  well. 

Hospitals  under  canvas  require  an  exceptionally  large  staff  of  nurses  and 
nursing  orderlies  as  only  six  to  eight  patients  can  be  treated  in  each  tent. 
Sfl  ;>iany  orderlies  are  required  for  duty  at  night  that  the  ordinary  service 
custom  of  detailing  a  medical  guard  for  night  work,  from  which  special 
orderlies  are  posted  in  reliefs,  had  to  be  departed  from  and  a  special  staff  of 
orderlies  told  off  for  night  duty  for  a  week  at  a  time.  This  arrangement  was 
found  to  work  well. 

Nursing  Sisters  were  similarly  detailed  for  day  and  night  duty  in  turns. 
Each  Sister  had  thq  superintendence  and  charge  of,  on  an  average,  25  patients. 

Officers  in  hospital  received  the  regulation  hospital  diets  supplemented  in 
the  usual  way  by  extras.  Special  cooks  accompanied  each  general  hospital 
from  England  to  cook  for  sick  OfKcers,  and  in  other  hospitals  good  Indian 
cooks  were  provided. 

Officers'  servants  accgmpanied  their  mo^sters  to  hospital,  and  their  assist- 
ance was  foiind  niQst  usjeful. 

Sick  and  wounded  arriving  by  rail  were  received  at  the  specip-l  hospital 
sidings,  which  had  sheltered  platforms,  and  were  provided  with  seats  for  the 
convenience  of  patients. 

Wheeled-stretcher  carriages,  called  the  "  McOarmack-Brook  Stretcher 
Carriage "  (from  the  names  of  the  inventors,  Major  McOormack  and 
Lieutenant  and  Quartermaster  Brook,  R.A.M.C.)  were  used  for  the  convey- 
ance of  patients  from  trains  to  hospital.  These  carriages,  which  take  the 
regulation  stretcher,  are  strong  and  stable. 

They  proved  invaluable,  and  largely  replaced  ambulance  wagons  on  the 
line  of  communications  ;  130  provided  by  the  Ordnance  department  were  in 
use  in  Natal, 

The  medical  and  surgical  equipment  of  general  hospitals  should  not  be  in 
the  form  of  the  regulation  panniers,  as  this  leads  to  reduplication  of  certain 
articles,  and  the  provision  of  others  in  a  form  not  well  suited  to  such 
hospitals. 

The  present  ordnance  equipment  is,  generally  speaking,  satisfactory,  but 
1  would  recommend  that  the  following  changes  and  modifications  be  carried 
out : — 

Tents. — The  hospital  marquee  is  not  suitable  and  should  be  abolished.  It 
is  hot  in  sumrner,  aod  cold  in  winter  ;  ropes  and  material  shrink  with  rain, 
then  dry  and  stretch  ;  it  is  very  liable  to  be  blown  down  in  strong  winds,  and 
is  even  m  ordinary  weather  subject  to  severe  w^ear  and  tear,  so  th^t  it  rapidly 
becon^es  un serviceable,  "j" 

It  should  be  replaced  in  general  hospitals  either  by  the  ordinary  European 
Privates  Indian  Pattern  tent,  or  by  a  similar  tent  specially  designed  to  hold 
25  patients,  I  would  lavoqr  the  latter,  as  it  would  greatly  facilitate  nursing 
and  do  away  with  the  necessity  for  administrative  huts  except  for  kitchens. 
Special  tents  should  be  provided  for  outhouses,  &c.  The  fact  of  the  whole 
hospital  being  under  canvas  would  make  it  more  mobile  if  required  to  move. 

Beda, — The  "  Lawson  Tait "  bed  cot  should  be  reduced  in  size  to  6  feet 
6  inches  by.  2  feet  6  inches,  and  the  method  in  which  the  spring  mattress  is 
attached  improved. 

Mattresses  should  be  considerably  reduced  in  ttiickness  when  a  spring  cot 
is  used. 

Feather  pillows  should  be  issued  in  addition  to  hair  ones.:]! 
Tablet;. — Bedside  tables  should  be  reduced  in  height  to  2  feet,  should 
have  only  one  shelf,  and  they  might  be  made  to  fold  up. 

Portable  tables  should  be  only  2  feet  6  inches  in  width. 
Xamps.§— Lamps  should  be  considerably  improved  as  good  lighting  is 
.  imperative  in  hospital.    Had  it  not  been  that  the  N  atal  Governrnent  Hallways 


*  Everybody  who  saw  them  spoke  well  of  them. — ^R.B 

t  It  is  not  a  satisfactory  tent. — R.B. 

I  Important.— R.B.  §  Most  importtKat.— li<B. 


J 


supplied  all  lioRpltals  with  electric  light,  we  should  have  teen  in  a  had  way 
owing  to  the  unBatisfactoiy  nature  of  the  lamps  supplied. 

Waiey  Vessels. — Covered  receptacles  for  holding  drinking  water  for  ward 
use  should  be  provided. 

Enamelled  Iron  versus  Zinc. — All  zinc  utensils  should  be  replaced  by 
iron  enamel,  as  the  former  are  objectionable  and  diiEcult  to  keep  clean. 

Rubbish  Rece])iades.'\ — Provision  for  the  reception  and  removal  of  rubbish 
and  filth  should  form  part  of  the  gear  of  a  general  hospital. 

All  aid  societies  should  work  through  the  regular  military  channels.  Aid 
The  articles  which  may  with  advantage  be  received  from  them  or  from  private  ^^ocieties 
individuals  are  pipes,  tobacco,  walking  sticks,  games,  literature,  pictures, 
cards,  fruit,  flowers,  and  furniture  sUch  as  screens,  easy  chairs,  cushions, 
curtains,  and  tablecloths.  Also  such  articles  as  nightingales,  pyjamas,  socks, 
and  underclothing  not  provided  by  regulation.:]:  Articles  of  diet,  extras,  or 
equipment  which  can  be  obtained  through  the  regular  supply  departments 
should  not,  as  a  rule,  be  received.  They  should  never  be  permitted  to  supply 
liquor  in  any  form. 

To  insure  the  proper  administration  of  supjDlies  provided  by  aid  societies, 
it  is  suggested  that  the  various  societies  represented  at  the  seat  of  war  should 
conjointly  nominate  Commissioners  to  be  on  the  stafi'  of  the  Principal  Medical 
Officers  and  act  with  and  through  them. 

Such  appointments  would  afford  the  Commissioners  nominated  assured 
status  in  the  force  to  which  they  are  credited,  and  through  them,  as 
representing  the  public,  should  be  issued  orders  as  to  the  reception  and 
distribution  of  gifts  and  rules  as  to  visitors  to  military  hospitals.  1  think 
the  general  public  would  more  readily  and  willingly  assent  to  necessary 
restrictions  if  issued  through  a  representative  nominated  by  themselves. 
From  a  service  point  of  view  such  an  appointment  would  prevent  overlapping 
and  undesirable  competition  among  societies. 

As  already  explained  it  was  at  the  outset  of  the  campaign  possible  to  InvahVUn 
carefully  guard  invaliding,  and  only  cases  not  likely  to  be  fit  for  duty  for  a 
period  of  three  months  were  sent  to  England. 

After  the  telief  of  Ladysmith,  when  the  pressure  on  hospitals  was  great, 
and  enteric  fever  present  in  the  force  in  epidemic  form,  large  numbers  were 
transferred  home  simj)ly  to  make  room  in  hospitals. 

In  all  hospitals  special  lists  w:ere  kept  Up  to  date,  distinguishing  between 
invalids  for  hospital  ships  and  those  for  transports,  so  that  patients  were 
ready  to  move  in  required  numbers  on  receipt  of  telegraphic  instructions. 

Thfe  procedure  recotrimended  in  the  case  of  invaliding  to  England  is  noted 
under  "  Returns."  In  the  case  of  irregular  locally-raised  forces,  a  short 
statement  of  case  and  proceedings  of  a  medical  board  recorded  on  a 
modification  of  Army  Form  A  45  would  probably  sufiice. 

Where  such  soldiers  are  only  entitled  to  a  gratuity,  the  General  Officer 
Commanding  lines  of  communication  should  be  empowered  to  dispose  of  the 
case,  only  cases  recommended  for  pension  being  referred  home  to  the  Chelsea 
Commissioners. 

In  October  and  November,  1899,  two  ambulance  trains  were  fitted  up  in  Ambulan 
the  Natal  Government  Railway  workshops.    They  were  ordiliary  passenger  ^^r^ins, 
trains  converted  to  this  purpose,  and  as  there  are  no  corridor  trains  on  this 
line  they  had  only  the  usual  carriage  corridors.    They  were  consequently 
makeshift  arrangements,  but  as  the  journeys  were  short  as  a  rule,  less 
inconvenience  than  might  hkve  been  anticipated  resulted  from  this  cause. 

The  trains  carried  about  70  lying  down  cases  and  a  proportionately  larger 
number  (roughly  double)  if  sitting  up.    They  were  fcomposed  of : — 

(1)  Ohe  first-class  coach,  half  for  the  Medicd  Officer  in  charge  arid  lialf 

for  eight  sick  Officers. 

(2)  Two  cotoposite  first-class  coaches  converted  so  as  to  hold  15  beds 

each. 


*  1  must  say  I  cordially  etidorse  this.    I  know  tlie  enamel  cliips,  but  even  then  it  is  far 
preferable  to  the  zinc,  which  is  a  relic  of  barbarism. — R.B. 
t  Important. — 11.13. 

X  These  recommendations  are  both  wise  and  necessary,  and  have  my  cordial  support. — R.B. 


P.04 

(3)  Three  mixed  first '  and  second  class  coaches  with  moveable  seats,  to 

accommodate  sitting-up  or  lying-down  cases  as  required.  One 
compartment  in  this  was  fitted  up  as  a  surgerj  and  another  as  a 
sleeping  place  for  four  orderlies. 

(4)  An  ordinary  truck  built  to  contain  kitchen  pantry  and  sleeping 

accommodation  for  the  cook  and  his  assistant. 

(5)  A  large  guard's  van  with  store  rooms  at  either  end  and  space  in  the 

centre  for  baggage  and  men's  kits. 

Lavatories,  electric  light,  and  bells  were  provided  in  each  coach.  The 
disadvantao^e  of  these  trains  over  and  above  the  lack  of  a  throuo-h  corridor 
was  that,  owing  to  the  narrowness  of  the  doors,  patients  had  to  be  transferred 
to  a  special  narrow  stretcher  before  they  could  be  lifted  into  the  train.  The 
supply  of  rations  and  medical  comforts  was  arranged  along  the  line  by  wire 
to  Railway  Staff  Officers,  who  arranged  with  the  Army  Service  Corps  for 
supplies  to  be  in  waiting.  The  dietary  provided  was  excellent,  and  Medical 
Officers  in  charge  were  directed  to  issue  comforts  and  extras  on  a  liberal 
scale. 

The  following  staff  is  suggested  for  a  train  such  as  the  above.  One 
Medical  Officer  in  charge  (a  major  or  senior  captain),  one  lieutenant  or  civil 
surgeon,  one  staff  sergeant  as  chief  wardmaster,  one  sergeant  or  corporal  as 
compounder  and  clerk,  six  ward  orderlies,  one  cook,  and  one  assistant  cook. 

Nurses  could  not  be  employed  owing  to  the  construction  of  these  trains, 
and  where,  as  in  Natal,  the  journeys  are  comparatively  short  they  are  not 
essential. 

The  only  sanitary  way  of  dealing  with  infective  excreta  in  trains  is  by  the 
provision  of  special  buckets  fitted  under  the  closets.  These  should  l)e  changed, 
and  the  contents  dealt  with  at  arranged  stages  along  the  line. 

A  store  for  foul  linen  should  also  be  provided,  and  soiled  articles  exchanged 
at  stations  where  it  could  be  disinfected  and  washed. 

The  "Princess  Christian"  train  arrived  from  home  in  March,  1900.  It 
was  an  excellently  arranged  and  perfectly  fitted  up  corridor  hospital  train, 
well  suited  for  the  longest  journeys.  Apart  from  minor  internal  rearrange- 
ments the  only  suggestions  regarding  it  I  have  to  make  are  the  provision  of 
Venetians  to  the  windows  and  sufficient  baggage  room  for  the  kits  of  patients. 
Two  nurses  were  employed  in  this  train. 

All  ambulance  trains  should  be  painted  white  with  conspicuous  red  crosses 
on  each  coach,  and  distinctive  lights  such  as  an  illuminated  window  with  a 
red  cross  should  be  arranged  for  use  at  night.  Whenever  possible  special 
engines  marked  with  the  red  cross  should  be  used  to  prevent  their  capture,  for 
at  present  there  is  nothing  to  prevent  the  enemy  holding  up  the  train  and 
taking  away  the  engine.  The  three  Natal  ambulance  trains  were  con- 
tinuously employed,  and  during  the  year  carried  about  26,000  patients,  while 
another  4,000  sitting-up  cases  were  carried  in  special  or  ordinary  trains. 
Hospital  When  the  field  force  arrived  in  Natal,  the  hospital  accommodation  at 

ships.  Durban  consisted  of  the  hospital  ship  "  Spartan,"  a  vessel  fitted  up  at  home 
and  intended  for  the  removal  of  sick  and  wounded  from  one  colonial  port  to 
another. 

The  development  of  the  campaign  in  Natal  showed  that  relief  of  this  sort 
would  be  altogether  insufficient,  and  the  deficiencies  in  hospital  accommodation 
and  personnel  already  alluded  to,  led  to  the  fitting  up  of  the  transport 
"  Lismore  Castle  "  as  an  auxiliary  hospital.  At  this  period  a  large  hospital 
was  being  hastily  improvised  at  Maritzburg,  and  neither  Officers,  N.C.  Officers, 
nor  men  of  the  Royal  Army  Medical  Corps  could  be  spared.  It  therefore 
became  necessary  to  staff  this  vessel  with  civilians,  and  it  may  be  here  pointed 
out  that  a  great  advantage  in  using  ships  as  hospitals  is  that  the  catering,  &c., 
is  provided  for  by  the  ship,  and  that  the  purely  Medical  Staff  is  all  the  arm}^ 
is  called  upon  to  arrange  for. 

At  first  the  "  Lismore  Castle"  Avas  regarded  as  a  ward  of  the  Maritzburg 
Hospital,  but,  later,  when  other  ships  were  fitted  out  and  all  became  inde- 
pendent medical  units,  an  Officer,  Royal  Army  Medical  Corps,  was  |)laced  in 
charge,  assisted  by  a  nucleus  of  N.C.  Officers  of  the  corps,  the  nursing 
prderlies  being  provided  from  the  ranks  of  the  Imperial  Hospital  Corps.  ■ 

The  port  of  Durban  fortunately  afforded  great  facilities  for  the  conversion 
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of  transports  for  hospital  purposes,  and  the  resources  were  so  utilised  by  the 
naval  transport  authorities  there  that  the  transformation  was  not  only  rapidly 
but  perfectly  carried  out. 

The  success  of  the  first  vessel  led  to  the  "  Nubia,"  a  splendid  transport, 
being  similarly  converted,  and  at  a  later  period  the  "  Orcana  ""and  "  Avoca  " 
were  prepared. 

After  the  relief  of  Ladysmith  the  pressure  on  the  hospitals  was  so  great, 
and  the  necessity  for  evacuation  so  in-gent,  that  General  BuUer  sanctioned 
the  addition  of  the  ships  "  Dunera  "  and  "  Simla."  With  this  splendid  fleet 
of  six  vessels  a  fortnightly  service  to  England  was  initiated  and  is  still 
maintained. 

The  whole  fleet  are  admirably  fitted  out,  the  wards  are  spacious  and  airy, 
and  the  appointments  generally  of  the  highest  class,  so  that  it  became  an  easy 
matter  to  send  home  serious  cases  either  sick  or  wounded. 

The  capacity  of  the  various  vessels  varied,  but  averaged  30  Officers  and 
240  men,  and  the  average  staff"  consisted  of  one  Officer,  Koyal  Army  Medical 
Corps,  four  civil  surgeons,  one  Superintending  Sister,  Army  Nursing  Service, 
five  civil  nurses,  three  N.C.  Officers  and  men  Royal  Army  Medical  Corps,  one 
or  two  civil  dispensers,  and  about  34  men  Imperial  Hospital  Corps.  In 
Enclosure  2  the  particulars  of  each  vessel  are  shown. 

In  addition  to  the  ships  locally  fitted  up  and  arranged  for,  the  hospital 
ships  "Princess  of  Wales  "  and  "  Maine"  were  at  different  times  in  Durban, 
and  were  of  assistance  not  only  in  bringing  invalids  to  England,  but  in  the 
receptioii  of  patients  from  the  Natal  Army. 

The  yachts  of  Sir  Samuel  Scott  and  of  Mr.  Jesse  Coope  were  specially 
fitted  out  and  placed  at  my  disposal  by  their  owners,  who  kindly  received  and 
entertained  sick  and  convalescent  patients  from  the  hospital  ships  in  harbour 
to  which  they  acted  as  tenders. 

Transports  were  not  much  used  in  the  early  part  of  the  campaign,  but  ^^ick 
later,  when  the  pressure  on  hospitals  became  excessive,  it  was  necessary  to  tiansports. 
send  patients  home  who  were  not  in  a  real  sense  invalids,  but  who  were  likely 
for  some  tune  to  continue  blocking  the  hospitals. 

To  meet  this  transports  were  specially  fitted  up,  at  first  almost  as 
completely  as  in  the  case  of  hospital  ships,  l^ut  later,  as  this  was  found  to 
greatly  restrict  the  accommodation,  with  less  elaboration. 

The  average  number  carried  in  each  transport  was  11  Officers  and  290  men, 
and  the  average  staff  supplied  amounted  to  two  civil  surgeons,  two  nurses 
and  10  attendants.  The  staff"  for  such  vessels  was  engaged  at  Durban  foi- 
the  voyage  only,  and  varied  with  the  requirements  of  the  different  vessels 
employed. 

This  depot  was'  established  in  Durban  early  in  November  and  secured  Medical 
excellent  accommodation  in  a  goods  shed  adjoining  the  central  railway  station. 
Here  it  was  in  direct  railway  communication  with  the  wharves  and  all  g^gg  (ippr,t 
up-country  stations,  so  neither  time  was  lost  nor  expense  for  transport 
incurred. 

The  railway  afforded  special  facilities,  and  supplies  urgently  demanded 
were  despatched  by  first  passenger  train.  The  supplies  brought  out  from 
home  had  to  be  largely  supplemented  by  requisition  on  London  and  by  local 
purchase.  Every  effort  was  made  to  anticipate  requirements  in  time  to 
permit  of  supplies  being  obtained  from  home,  and  local  purchases  were  only 
made  to  meet  urgent  demands. 

Medical  officers  were  not,  except  in  cases  of  urgency,  permitted  to  purchase 
drugs  locally,  the  Officer  in  charge  of  the  depot  being  the  only  authorised 
purchasing  agent.  Splints,  particularly  of  the  Macintyre  pattern,  were  made 
in  the  railway  workshops  and  by  private  firms,  while  the  "  Durban  Women's 
Patriotic  League  "  undertook  the  manufacture  of  calico  and  flannel  bandages, 
pads  for  splints,  &c.,  from  material  supplied  by  the  depot. 

An  ample  supply  of  medical  and  surgical  material  has  always  been  in 
hand,  and  there  has  never  been  any  delay  in  meeting  requisitions. 

This  depot,  as  representing  the  medical  and  surgical  supply  of  the  Natal 
Army,  was  directly  under  my  orders.  The  personnel  consisted  of  tlie  Officer 
in  charge,  one  quartermaster,  one  staff"  sergeant,  one  private,  and  five  civilians 
locally  employed. 

(3959)  2  _Q 
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Advanced  An  advanced  depot  was  established  under  a  quartermaster  with  one 

depot,  sergeant  and  two  men,  at  the  beginning  of  the  campaign,  and  was  accom- 
modated in  two  goods  vans  specially  fitted  up  for  the  purpose.  These  vans 
W^ere  kept  at  railhead,  and  when  the  army  left  the  railway  the  stores  were 
transferred  to  ox  wagons  and  accompanied  the  force. 

This  depot  was  also  used  for  the  distribution  of  gifts  of  clothing,  &c., 
received  for  the  use  of  patients  in  the  field  hospitals. 

General  Subjects. 

Medical  The  Medical  Administrative  Staff  of  the  Natal  Army  was  that  originally 

tration^'      appointed  to  the  2nd  Division,  and  it  so  continued  until  May,  1900,  when 
the  forces  engaged  in  the  relief  of  Ladysniith  and  the  relieved  garrison  were 
amalgamated  and  reorganised  in  four  infantry  divisions  and  three  cavalry 
brigades,  when  a  recasting  of  the  medical  arrangements  became  necessary. 
Eeoi-gani-  There  were  besieged  in  Ladysmith  the  three  and  a  half  Indian  field 

Lad°^mith''  ^°'^P^^^^^'  which  are  designed  to  combine  field  hosj)itals  and  bearer  company 
^       '  and  one  British  field  hospital. 

A  complete  field  hospital.  English  or  Indian,  was  allotted  to  each  infantry 
brigade,  and  half  an  Indian  field  hospital  to  each  cavalry  brigade  and  to  the  divi- 
sional troops  of  the  4th  Division.  The  only  brigade  incomplete  was  the  8th, 
which  had  an  English  field  hospital  and  no  bearer  company,  but  as  the  5th  and 
6th  Brigades  left  for  the  Cape  about  this  time,  sufiicient  men  of  the  Imperial 
Bearer  Corps  were  available,  with  the  addition  of  the  regulation  ambulances 
and  a  nucleus  of  Royal  Army  Medical  Corps,  to  form  a  bearer  company.  The 
field  army  units  were  thus  completed,  and  there  remained  half  an  Indian  field 
hospital  at  disposal. 

Division  of  Principal  Medical  Ofiicers  were  appointed  to  each  division.  Lieut-Colonel 

duties,  Allin  from  the  5th  Division  was  made  Principal  Medical  Ofiicer  of  the  field 
army,  and  Colonel  Clery,  from  No.  4  General  Hospital,  Principal  Medical 
Officer  line  of  communications. 

This  division  of  duties  was  only  effected  after  the  organisation  of  the 
hospitals  on  the  line  of  communications  had  been  completed,  and  was  made 
with  the  entire  approval  of  the  General  Commanding,  in  order  that  I  might 
(while  remaining  on  the  headquarter  staff)  inspect  and  supervise  wherever 
necessary,  and  be  the  connecting  link  between  field  army  and  line  of  com- 
munications.* 

I  was  careful  (and  I  think  the  point  is  of  importance)  that  when  inspecting 
my  visits  were  purely  informal,  so  as  never  to  interfere  with  the  working  of 
hospitals.  My  custom  was  to  give  no  previous  notice  of  my  coming,  and  on 
arrival  to  visit  the  kitchens,  stores,  &c.,  to  see  the  administrative  work  going 
on  in  its  usual  way.  Later  a  proportion  of  the  wards  were  seen,  but  not  so 
as  to  interfere  with  their  routine. 

Position  of  The  position  of  a  Principal  Medical  Officer  of  a  force  is  correctly  shown 

aP.M.Oof  in '-War  Establishments." 

a  lorce. 

Of  P.M.O.  The  duties  assigned  to  the  Principal  Medical  Officer  of  the  field  army 

field  army,  ^^q^q  general  supervision  of  all  bearer  companies  and  field  hospitals  and 
their  evacuation,  as  required  from  time  to  time,  in  communication  with  the 
Principal  Medical  Officer  line  of  communications  through  my  office. 

He  t  was  especially  charged  with  the  actual  ai^rangements  in  the  field  in 
the  event  of  an  action,  and  he  remained  with  headquarters  to  advise  the 
General  Officer  Commanding  on  medical  and  sanitary  matters  connected  with 
the  field  army. 

P.M.O.  line         The  Principal  Medical  Officer  line  of  communications  had  his  head- 
nicati^ns^'    l^^rters  v,dth  the  General  Officer  Commanding  line  of  communications.  He 
was  responsible  for  the  administration  of  all  general  and  stationary  hospitals, 
for  invaliding  to  England,  for  the  arrangements  for  hospital  ships  and 

*  The  medical  regulations  are  not  I  think  clear  enough,  on  this  point.  The  P.M.O.  is  an 
Officer  of  the  headquarter  staff,  but  not  always  iviiJi  the  headquarter  staff.  It  is  essential  that 
lie  should  supervise  the  whole,  both  field  army  and  line  of  communications,  with  each  of  which 
he  should  have  a  S,M.O.  as  his  representative. — R.B. 

t  "  He  "  here  means  the  P.M.O.,  or,  as  I  prefer  to  call  him,  S.M.O.,  of  the  field  army. 
This,  in  niy  opinion,  is  right  arrangem.ent, — R.B, 


307 


transports,  for  the  working  of  the  hospital  trains,  for  the  engagement  of  civil 
surgeons  and  nurses,  and  for  any  recruiting  necessary  for  the  Imperial  Irregular 
Medical  Corps,  &c. 

The  identification  of  soldiers  killed  or  wounded  is,  in  one  sense,  not  a  Identifica- 
medical  question,  but  it  is  one  that  gives  the  Medical  Service  an  incalculable  ^^^^  ticket 
amount  of  trouble  in  the  field.  The  present  identification  ticket  sevvii  to  the 
skirt  of  a  soldiei''s  coat  is  most  unsatisfactory,  inasmuch  as  wounded  and 
unconscious  men  are  frequently  brought  to  hospital  without  their  coats  or 
without  the  ticket.  The  numbers  on  the  men's  clothing  would  then,  it  might 
be  thought,  afford  the  necessary  clue,  but  on  service  garments  are  frequently 
not  marked,  or  insufficiently  marked,  and  in  the  hospitals  in  Natal  men  have 
died  whose  identity  has  never  been  established. 

It  is  suggested  that  a  remedy  for  this  might  be  found  if  each  Officer  and 
soldier  wore  on  service  a  metal  disc  bearing  a  number  or  his  name  and  corps. 
This  disc  should  be  attached  to  a  wire  or  chain  and  worn  round  the  neck.  If 
this  were  done,  means  of  identification  (except  in  the  exceptional  instance 
of  a  man  losing  his  head)  would  always  be  available.  These  discs  should  be 
collected  when  men  are  bufied  on  the  field,  and  in  their  absence  it  should  be 
the  duty  of  the  chaplain  or  person  conducting  the  burial  to  note  any  clue  and 
try  by  every  other  means  in  his  power  to  establish  the  identity  of  the  body 
before  interment.*^ 

I  have  specially  excluded  from  this  report  any  reference  to  health  statistics,  Medical 
as  it  is  useless  to  indulge  in  generalities  or  impressions  that  are  not  backed  up  ■^f^^i!"?,^^ 
by  detailed  miormation. 

I  am  glad  to  say  that  I  have  had  very  little  to  do  with  statistics 
throughout  the  campaign,  as  returns  were  only  forwarded  through  me  to  the 
Principal  Medical  Officer  of  the  army. 

I  consider  that  on  service  a  Principal  Medical  Officer  of  an  army  should 
have  nothing  to  do  with  the  checking  or  compilation  of  statistics.  There 
should  be  a  special  statistical  section  at  the  base  of  operations  occupied  solely 
with  this  duty,  and  thus  relieve  the  office  at  headquarters  of  this  work,  and 
supply  any  information  required,  t 

1.  Daily  State. — Enclosure  3  is  a  copy  of  a  state  I  rendered  to  the 
General  in  chief  command,  General  Officer  Commanding,  Lines  of  Communica- 
tion, and  Principal  Medical  Officer,  Lines  of  Communication,  daily.  This  is 
a  very  simple  numerical  return  showing  admissions,  deaths  and  remainings, 
Officers  and  men  separately,  and  something  of  this  sort  should  take  the  jjlace 
of  the  present  daily  state  which  is  too  complicated  and  when  rendered  is  so 
belated  as  to  be  worthless. 

The  return  referred  to  shows  also  the  distribution  of  hospitals  and  the 
troops  every  day,  as  the  information  from  each  hospital  is  so  simple  that  it  can 
be  rendered  by  telegrams.  It  is  also  important  as  showing  at  a  glance,  not 
only  the  numbers  in  hospital  day  by  day,  but  where  evacuation  is  required 
and  where  beds  are  available. 

2.  Admission  and  Discharge  Books. — The  admission  and  discharge  books 
of  hospitals  are  the  basis  of  all  statistics  and  every  effort  should  be  made  to 
keep  these  records  complete  and  accurate.  The  general  return  at  the  end  of 
the  campaign  should  be  made  up  from  these  books  when  returned  to  the 
War  Office. 

3.  WeeJdy  Returns. — The  weekly  return  of  sick  and  wounded  should  be 
simplified  to  the  utmost,  and  be  a  bare  record  of  the  week's  work  showing  by 
diseases,  cases  admitted,  transferred  to  or  from  hospitals,  discharges,  and 
deaths.  The  number  of  sick  under  treatment  from  each  unit  should  be 
indicated  but  all  reference  to  strengths  omitted,  as  this  information  is  difficult 
to  procure  and  not  always  correct  when  obtained.  Strengths  should  be 
obtained  from  the  War  Office  at  the  end  of  the  campaign. 

4.  Convoy  Returns. — The  New  Convoy  Eeturn  recently  introduced  is  too 
complicated  for  use  in  the  field.  In  Natal  convoys  had  frequently  to  be 
made  up  v/hile  fighting  was  still  going  on  and  wounded  men  pouring  into 
hospital.  In  such  circumstances  it  is  as  much  as  the  small  clerical  staff  can 
do  to  make  a  record  of  admissions,  and  note  the  names  of  those  transferred  in 


*  A  suggesliou  wortli  consideration —E.S.  f  Important.— R,B, 
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the  admission  and  discliarge  book.  Simple  nominal  rolls  are  also,  owing  to 
changes  in  the  convoys,  useless,  as  for  example  when  a  convoy  arrives  at  a 
station  and  finds  that  all  cannot  go  together  in  one  train  or  that  all  cannot 
be  accommodated  in  one  hospital. 

The  only  method  that  suggests  itself  is  that  a  tally  (perhaps  a  little 
laj'ger,  and  with  room  for  greater  detail  than  the  present  wound  tally)  should 
be  attached  to  each  patient's  identification  disc  if  such  is  adopted.  Such  a 
record  would  not  be  likely  to  go  astray  and  would  be  a  readily  available 
source  of  information  to  everyone  down  the  line.  The  medical  transfer 
certificate  would  not  serve  this  purpose.  What  is  required  is  an  eyelet- 
holed  waterproof  tally,  protected  by  a  little  envelope  into  which  the  tally 
would  slip. 

5.  Invaliding  Documents. — -Similarly  in  the  case  of  invalids  sent  home 
the  only  document  required  should  be  a  medical  transfer  certificate  for  each 
man  (which  in  case  of  men  transferred  from  the  front  should  be  accompanied 
by  the  tally),  prepared  at  the  time  the  man  is  approved  as  an  invalid  so  as  to 
be  ready  at  all  times  in  case  of  a  sudden  order  to  move.  Rolls  of  men 
embarked  should  be  sent  from  port  of  embarkation  or  first  port  of  call  to  base 
of  operations. 

Men  returning  in  sick  transports  as  distinguished  from  hospital  ships, 
should  not  be  regarded  as  patients  for  the  purpose  of  medical  returns,  except 
such  as  are  admitted  to  hospital  on  board.  Such  cases  should  be  entered  in 
an  admission  and  discharge  book,  and  the  book  sent  to  the  War  Office  on 
arrival. 

It  is  impossible  to  get  civil  surgeons  who  are  frequently  in  charge  of 
such  ships  to  make  out  returns  and  this  should  be  recognised. 
Casualty  Some  means  of  diminishing  the  clerical  work  in  all  hospitals  in  the  field 

office.  urgently  required,  and  it  is  suggested  that  in  future  a  "  casualty  office  " 

should  be  formed  at  the  base  or  headquarters  of  the  line  of  communications. 
The  staff"  of  this  office  might  be  purely  civilian  and  a  War  Oti&ce  clerk  might 
be  placed  in  charge.  To  this  office  all  necessary  information  should  be 
rendered  and  all  inquiries  addressed.  The  following  quasi-medical  subjects 
might  be  dealt  with  in  such  an  office  : — 

1.  Information  to  units  as  to  the  whereabouts  of  men.  At  present 
Army  Form  A  36  has  by  Queen's  Regulations  to  be  rendered  weekly, 
in  duplicate,  by  corps,  by  all  hospitals.  One  copy  goes  to  the  general  depot, 
and  the  other  to  the  station  commandant  for  despatch  to  the  diff'erent  corps 
concerned.  With  1,000  men  in  hospital  belonging  to  perhaps  100  different 
units  the  labour  involved  is  enormous  and  some  modification  of  the  procedure 
is  absolutely  essential,  t 

What  is  proposed  is  that  instead  of  Army  Form  A  36  each  hospital 
should  render  to  "  casualty"  a  single  nominal  roll  of  patients  distinguishing 
admissions,  discharges  to  duty,  convalescent  depot,  &c.,  transfers  to  and  from 
hospital,  including  invalids  who  have  left,  deaths,  and  remainings.  The 
names  of  the  diseases  from  which  patients  are  suffering  should  be  given,  and 
cases  seriously  ill  marked  on  the  list.  It  should  be  the  business  of  this  office 
to  dissect  these  lists  and  furnish  commanding  officers  with  a  single  roll  giving 
the  fullest  possible  information  about  all  men  of  his  unit  in  whatever  hospital 
they  may  be,  and  a  second  copy  should  be  sent  to  the  general  depot.  The 
information  might  be  given  on  a  form  like  Army  Form  A  36. 

2.  The  information  given  above  would  enable  "  casualty  "  to  answer  all 
inquiries  about  patients  and  others,  and  relieve  the  staff",  general  and  medical, 
and  hospitals  from  large  numbers  of  inquiries.  At  present  almost  every 
inquiry  has  to  be  circulated  to  all  hospitals  as  no  one  has  all  the  information 
necessary  for  a  reply,  aiid  much  trouble  and  great  delay  is  occasioned  thereby. 

3.  After  an  action  lists  of  killed  and  wounded  should  be  sent  to  "  casualty." 
The  procedure  laid  down  in  the  medical  regulations  was  not  followed  in  the 


*  This  suggestion  merits  consideration. — R.B. 

t  Something  of  the  sort  recommended  in  this  and  the  following  paragraphs  is  urgently 
"wanted.  At  present  a  vast  amount  of  labour  is  futilely  wasted  in  trying  to  obtain  from  a 
corps  information  that  it  ought  not  to  be  required  to  have.  A  central  office,  such  as  is 
BUfTgested  here,  seems  to  me  to  meet  many  of  the  known  difficulties,  and  merits  consideration. 
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Natal  Army,  where  lists  were  rendered  by  brigades,  &c.,  to  the  Assistant 
Adjutant- General  of  the  Force.  These  lists  might  still  be  made  out  and 
rendered  by  brigades,  but  it  should  be  the  duty  of  everyone  who  knows  of  a 
casualty  to  report  it  by  the  most  direct  means.  This  especially  applies  to 
deaths,  which  when  they  occur  after  an  action  and  out  of  hospital  are  some- 
times not  reported  at  all  and  are  very  difficult  to  trace. 

4.  Lists  of  embarkations  of  all  invalids  should  be  sent  to  tliis  office  from 
port  of  embarkation  or  first  port  of  call,  and  by  them  sent  to  War  Office. 

5.  This  office  might  also  compile  and  send  home  weekly  lists  of  Officers 
and  men  in  hospital,  distinguishing  admissions,  discharges,  transfers,  deaths, 
diseases,  and  name  of  hospital. 

6.  To  "  casualty  "  the  names  of  patieiits  dangerously  ill  miglit  be  reported 
by  telegram.  Such  an  office  would  relieve  the  staff  of  hospitals  of  mucli 
troublesome  correspondence,  would  save  a  great  deal  of  telegraphing,  and 
would  greatly  simplify  procedure,  especially  when  made  known  through  the 
Press  at  home  that  all  information  about  killed,  wounded,  or  sick  could  be 
obtained  by  application  to  this  office. 

Such  success  as  attended  the  organisation  and  administration  of  the  Cionclusiou. 
hospitals  in  Natal  was  dependent  on  the  unvarying  support  and  invaluable 
information  given  me  personallv  on  all  occasions  bv  the  General  Officer  in 
chief  command,  upon  the  manner  in  which  he  was  seconded  by  the  general 
and  departmental  staffs  of  the  line  of  communications  and  by  the  unstinted 
efforts  of  all  ranks  of  the  Medical  Services  of  the  Natal  Army. 

T.  J.  Gallwey,  Colonel, 
St.  George's  Barracks,  P.M.O.,  Natal  Army. 

January  1st,  1901. 


Enclosure  1. 

Saidtary  Recommeiidations  by  the  Principal  Medical  OJficc)', 
"  Disease  Kills  more  than  Bullets.  ' 

1.  Officers  commanding  units  should,  with  Medical  Officers  in  charge, 
impress  on  all  Officers,  N.C  Officers,  and  men  under  their  command  the 
urgent  necessity  of  paying  strict  attention  to  sanitation  in  order  to  prevent 
disease,  and  thus  keep  up  the  fighting  strength. 

2.  After  the  selection  of  camps,  immediate  steps  should  be  taken  to  fix 
sites  for  latrines,  urinals,  kitchen  and  washing  places,  and  refuse  pits  in 
order  to  prevent  contamination  of  the  ground,  which  is  a  fruitful  source  of 
disease. 

3.  The  water  supply  should  be  protected  by  appointing  places  for  drinking, 
watering  animals,  bathing,  &c.  When  of  doubtful  character,  water  should 
(if  possible)  be  boiled. 

4.  Conservancy  police  should  be  established  in  each  unit  to  see  that  the 
sanitary  orders  are  carried  out. 

5.  Besides  such  a  general  scheme  of  sanitation,  individual  officers  can  do 
much  to  preserve  the  health  of  theii-  men  by  attending  to  the  following- 
points  : — 

(a)  Inspection  of  feet,  socks,  and  boots,  and  early  attentioii  to  abrasions. 
{h)  Changing  clothes  when  wet,  and  the  use  of  the  ground  sheet  and 

flannel  belt  or  puttee  in  lieu. 

Helmets  should  be  worn  during  the  day  in  the  hot  weather, 

except  on  wet  or  dull  days, 
(c)  Prevention  of  early  resort  to  tlie  water-bottle  on  the  march,  and 

excessive  drinking  at  any  one  time  of  too  much  water, 
(c^)  Cleanly  and  varied  cooking  is  an  important  adjunct  in  the  preservation 

of  health.    Milk  should  be  boiled. 
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Enclosure  2. 


Staff. 


Accommoda-tioii. 


3 

Name  of  Sb'p. 

Date  of  Com 

"  Lismoro  Castle." 

4.12.99 

"  Nubia  "  . . 

6.1.00 

"  Avoca  "  . . 

31.1.00 

"  Orcana  "  . . 

6.3.00 

"  Simla  "    . . 

9.4.00 

"Dunera".. 

2.5.00 

1,  K.A.M.C.  i 

iirgeons. 

CO 

■< 

Civil. 

's  and  Men, 
.M.C. 

sers,  Civil. 

.1 

O 

a 
o 
I— 1 

Officers 

■p 
o 

oT 

CJ 

P 

M 

sa 
o 

d 

, 

1 

. 

4 

5 

i 

29 

ii2 

1 

4 

1 

6 

3 

1 

40 

40 

276 

1 

5 

1 

5 

4 

2 

40 

33 

269 

1 

4 

1 

5 

2 

1 

29 

21 

M 

1 

5 

1 

5 

6 

2 

33 

40 

275 

1 

4 

1 

4 

3 

2 

35 

27 

284 

111  addition  to  the  above,  the  hospital  ships  "  Princess  of  Wales 
"  Maiile  "  each,  iutide  one  voyage  from  Durban  to  England  with  invalids. 


and 


Enclosure  3. 
l)c(ily  State  of  Sick  in  Natal  Army,  ^Ist  October  1900. 


Eemained. 

Died. 

Eemaiuiug. 

Description  of  Hospital. 

Station. 

Officers. 

Men. 

Officers. 

Men. 

Officers. 

Men. 

2ud  Brigade  Field  Hospital 

Half  Platrand  and  half 

2 

45 

i 

50 

Paai'de  Eop. 

4th  Brigade  ,, 

Heidelberg         . ,        -. . 

61 

1 

60 

2nd  Divisional  ,, 

Volksrust  . . 

5 

45 

2 

2 

67 

7tli  Brigade  „ 

Spitz  Kop . . 

43 

1 

56 

8tli  Brigade  ,, 

Lydenburg 

2 

96 

1 

\ 

101 

4th  Divisional       , , 

40 

1 

53 

lOfch  Brigade 

Iiigogo  

27 

25 

11th  Brigade  ,, 

Half  Wakkerstroom  and 

2 

85 

1 

2 

92 

5tli  Divisional  ,, 

half  Utrecht    . . 

Dundee 

24 

24 

No.  1  Stationary  Hospital  . . 

Charlestowu 

10 

204 

6 

132 

N5.4        „        ,      „  .. 

Standertoii 

5 

i(i5 

5 

185 

Nb;  14  General  Hospital    . . 

Newcastle . . 

|5 

332 

2 

11 

268 

No.  7 

Estcourt  . . 

10 

492 

3 

10 

489 

No.  4     .  „ 

General  Ho.spital     . .        . . 

p     ,j  ij 
Stationary  Hosjiitdl . . 

Mooi  Eiver 

18 

881 

18 

881 

Hovs'ick 

20 

724 

1 

15 

796 

Maritzburg 

12 

300 

2 

12 

32,0 

Ladysniitli 

^5 

§6 

26th  British  Field  Hospital 

Yan  Eeenens 

4 

6 

Princess  Christian's  Hospital 
H.§.  "LiSiiiore  Castk"  .. 

Pinetown  Bridge. . 

25 

76 

25 

76 

At  ."^ea       . .  :i 

H.S.  "  Nubia  " 

Durban 

115 

5 

115 

H.S.  "Orcana" 

20 

20 

H.S.  "  Siitila" 

At  sea 

H.S.  "  Dunera  " 

,j          .  ■        .  .        .  • 

H.S.  "  Avoca  " 

Ambulance  trains 

"4 

n 

Totals    . . 

131 

3,804 

1 

12 

120 

3,888 

To  Chief  of  Staff. 

Ui^neral  Ofecer  tJommaiidiiig  Lilies  oJ'  tJohiinunicatioii. 
Principal  Medical  Officer,  Lines  of  Communication. 


t^.M.O.  Army. 


APPENDIX  III. 

Medical  Equipment. 

Medical  equipment  of  an  infantry  battalion — 

2  field  medical  panniers  (Nos.  1  and  2). 

1  medical  haversack. 

2  surgical  haversacks. 
6  water-bottles. 

Cavalry  regiments — • 

1  pair  surgical  saddle  bags  (Nos,  I  and  2), 
1  medical  haversack. 

1  surgical  haversack. 

2  water-bottles. 

Artillery  units  the  same  as  cavalry. 

Engineers,  Army  Service  porps,  &c.,  will  get  inetlical  r^ssistance  from 
the  nearest  regiment. 

Contents  of  field  medical  pannier  Mo.  1  : — ■ 

Acid,  ]3oric         ...        ...        ...        ...        ...  p^s.  2 

Acid,  Carbol.  (crystals)  (1  bottle)        ...        ...  „  4 

Am.mon.  Carb.,  3-gr.  tablets     ...        ...        ...  doz.  16 

Brandy  (3  bottles)        ...        ..         ...        ...  o^s.  24 

{jliloroform  in  2-oz.  tubes         ...        ...        ...  Itjs.  1 

Hydrarg.  Perchlor.  Soloids       ...        ...        ...  doz.  2^ 

Ipecac.  Pulv.  sine  Emet.          ...        ...        ...  12 

Mist,  pro  Diarrhoea        ...        ...         . .        ...  ozs.  8 

01.  Menth.  Pip   „  2 

01.  Ricini...    lbs.  ll 

01.  Terebinth     ...        ...        ...        ...        ...  ozs.  4 

Parafiin  Molle  (1  tin)   lb.  1 

Pill  and  tablet  tin    No.  X 

Pot.  Bicarb.,  10-gr.  tablets      ...        ...        ...  doz.  8^ 

Pot.  Brom.,  5-gr.  tablets          ...        ...        ...  ,,  8 

Pulv.  Ipecac.  Co.,  5-gr.  tablets...        ...        ...  „  2\ 

Quin.  Ac.  Sulph.,  2-gr.  tablets...        ^.        ...  „  92 

„              „       5-gr.  tablets  .. .        ...        ...  „  33 

Sinapis  Charta    ...        ...        ...        ...        ...  boxes.  2 

Sod.  Bicarb.,  10-gr.  tablets       ...        ...        ...  doz.  9 

Sod.  Salicylas,  5-gr.  tablets      ...        ...        ...  19 

Sp.  Ammon.  Aromat.     ...        ...        ...        ...  ozs.  8 

Tr.  Chlorofonni  et  Morph.  Co.  ...        ...        ...  ,,  6 

Tr.  Opii   „  8 

Bottle,  capped,  chloroform,  empty       ...        ...  No.  1 

Gallipots,  nested...        ...        ...        ...        ...  3 

Labels     ...        ...        ...        ...        ...        ...  ,,  25 

Corkscrew,  folding         ...        ...        ...        ...  „  1 

Cups  (medicine  and  mortar)     ...        ...        ...  „  2 

Cups,  with  pestles,  vulcanite    ...        ...        ...  2 

Tongue  depressor          ...        ...        ...        ...  „  1 

Gimlet     ...       ...        ...        ...        ...        ...  1 

Instruments,  surgeons',  meta]  handle  (surgical 

saddle  bag  pattern)          ...        ...        ...  „  1 

Measures,  minim          ...        ...        ...        ...  ,,  3 

Packthread  (ball)    „  1 

Stopper  loosener .. .        ...        ...        ...        ...  2 

Book,  note-,  and  pencil  ...        ...        ...        ,,,  „  1 


312 


Contents  of  field  medical  pannier  No.  1  {coyitinued) — 
Candles  ... 

Envelopes  (linen  lined)  ... 
Needles,  packing... 
Paper,  test-,  books 
Paper,  writing 
Pellets,  ink 

Pencils,  camel-hair        ...        ...  ..." 

,,  blacklead 
coj)ying  ink 
Pens  (3  dozen)  ... 
Penholders 
Pins,  safety 

,,  common 
Tubes,  test 
Bottles,  ink 

Field  hypodermic  box  and  case,  containing 

Bottle,  Morph.  Sol.,  empty 

Syringe       ...        ...  ... 

Needles  (platina,  2;  steel,  1) 

Morph.  tablets,  gr.  ^,  tubes 

Glass  mortar,  and  measure,  dr.  2  ... 

Wires,  cleaning  needles,  tubes 
Case,  Hypoderm.  and  Ophthal... 

(Contents  as  in  present  case.) 

Scissors 

Screwdriver 

Spoons,  tea... 
Sterilizer,  containing 

Lamps 

Spirit,  methylated  ... 
Irrigators  (2) 
Lanterns,  candle... 
Pinch  cocks 

Sphnts,  Potts'  {h  set)  

Wool,  double  cyanide  ... 
Measure  glasses  (2-oz.)  in  boxwood  case 
Bottle,  extra,  for  Fd.  Hypo,  case 
Stethoscope,  binaural  ... 

Thermometers,  clinical,  in  plated  bayonet-catch 

cases 

Tin  (for  wax  matches,  2-oz) 

and  metal  nozzles  for 


No. 


quire 
tin 
No. 


box 
No. 
boxes 
paper 
No. 


pan- 
No. 


ozs. 
set 
No. 


lbs. 
No. 


Tubing, 

irrio-ators 


screw  jomts 
Padlock,  with  2  keys 


12 
25 
4 

2 

l' 
3 
4 
2 
1 
2 
2 

1 

3 
1 
1 
1 
1 
3 
3 
1 
1 
1 

1 
1 
2 
1 
2 
18 
1 
2 
2 
6 

li 
2 

1 

1 

4 
1 

2 
1 


Contents  of  field  medical  pannier  No.  2  : — 

Bovril,  invalid  (4-oz.  tins)        ...        ...  ...  lb. 

Meat,  extract  of  (4-oz.  tins)     ...        ...  ...  ,, 

Bandages,  loose  woven,  plain    ...        ...  ...  No. 

Prescription  books  (A.B.  39)    ...         ..  ...  ,, 

Calico,  thin        ...        ...        ...        ...  ...  yds. 

Catgut,  in  carbolised  tubes       ...        ...  ...  tubes 

Cloth,  waterproof,  black          ...        ...  ...  yds. 

Gauze,  double  cyanide  ((5  yds.)...        ...  ...  ., 

Jaconet,  waterproof      ...        ...        ...  ...  ,, 

Plaster,  adhesive,  each  10  yds.  1-inch  tape, 

Mead's        ...        ...        ...        ...  ...  tins 

Plaster,  adhesive,  indiarubber  (7-inch)  ...  ,, 

Tape,  pieces  of   ...        ...        ...        ...  ...  No. 

Tubing,  drainage  (Nos.  1  and  2),  in  aseptic 

solution       ...        ...        ...        ...  ...  „ 

^Yool,  double  cyanide  (4-oz,)    ,,,        ...  lbs, 


100 
2 
4 
1 
4 
72 
3 


f 
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Contents  of  field  medical  pannier  No.  2  {contin  ued) — >  ^ 

Basins,  dressing,   1    set,   kidney  shape,  iron 

enamelled    ...        ...        ...        ...  ...  No.  3 

Bearers'  dressing  case,  containing       ...  ...  '■  „  1 

Clasp  knife  ...        ...        ...        ...  ...  1 

Forceps       ...        ...        ...        ...  ...  ,,  1 

Pins,  common        ...        ...        ,..  ...  40 

„     safety., ,        ...        ...        ...  ,,,  ,,  24 

Scissors                 ...        ...        ...  ...  pair  1 

Spatula       ...        ...        ...        ...  ...  No.  1 

Thread,  sewing,  tablet      ...        ...  ...  „  1 

Vulcanite  case  for  sewing  needles...  ...  ,,  1 

Needles,  sewing     ...        ...        ...  ...  ,,  6 

Instruments,  tooth,  pouch,  snjall  (1),  containing — 

Forceps,  tooth       ...        ...        ...  ...  ,,  3 

Splints,  long,  jointed,  thigh,  wood      ...  ...  ,,  1 

Warmers,  food  (spirit  lamp,  Mark  I)  ...  ...  ,,  1 

Padlocks  with  two  keys...        ...        ...  ...  ,,  1 

Tourniquet,  B.O.  anchor  ...        ...  ...  I 

Contents  of  medical  haversack  : — 

Chloroform  (2  bottles)   ...        ...        ...  ...  ozs.  4 

Mist,  pro  Diarrhoea       ..         ...        ...  ...  1|- 

Sp.  Ammon.  Arom.        ...        ...        ...  ...  ,,  3 

Tr.  Opii   ...  „  3 

Pill  and  tablet  tin    No,  1 

Catheters,  olivary,  Nos.  3,  6,  8,  in  tin  case  ...  1 
Vulcanite  case  (1),  containing — 

Needles,  surgeons',  plated  ...        ...  ...  ,,  6 

,^      hare-lip,  plated    ..,        ...  ...  ,,  2 

Bandages,  loose  woven  ...        ...        ...  ,,.  ,,  2 

,,       gauze,  double  cyanide         ...  ...  yds,  3 

Wool,  double  cyanide    ...        ...  ...  ozs.  4 

Pins,  safety       ...        ...        ...        ...  ...  No.  6 

Field  Hypoderm,  box  and  case,  containing  ...  ,,  1 

Syringe       ...    „  1 

Morphia  solution  bottle  (^ss)       ...  ...  ,,  1 

Needles  (platina,  2;  steel,  1)       ...  ...  3 

Morphia  tablets,  ^  gr.       ...        ...  ...  tubes  3 

Wire  for  cleaning  needles,  tube  of  ...  No.  1 

Glass  mortar  and  measure  (5ii)    ...  ...  ,,  1 

Medicine  cup  and  mortar  (with  pestle)  ...  ,,  1 

Glass,  graduated  (2-oz.),  in  boxwood  case  ...  ,,  1 

Silk,  twisted,  fine  and  medium,  tubes  ...  ...  2 

Tin,  wax  matches  (1-oz.)          ...        ...  ...  ,,  1 

Tourniquets,  screw,  small         ...        ...  ...  ,,  1 

„         B.O.  anchor  ...  ...  1 

Contents  of  surgical  haversack 

Paraffin  moUe,  tin         ...        ...        ...  ...  lbs.  |- 

Bandages,  loose  woven,  plain    ...       ...  ...  No.  10 

,,        triangular     ...        ...        ...  ...  ,,  G 

Basin,  kidney  shape,  vulcanite .. .        ...  ...  ,,  1 

Bearers'  dressing  case  (1),  containing — 

Clasp  knife  ...        ...        ...        ...  ...  ,,  1 

Forceps       ...        ...        ...        ...  ...  pair  1 

Pins,  common         ...        ...        ...  ...  No.  40 

,,     safety           ...        ...        ...  ...  ,,  24 

Scissors       ...        ...        ...        ...  ...  pair  1 

Spatula       ...        ...        ...        ...  ...  No.  1 

Thread,  sewing,  tablet      ...        ...  ...  ,,  1 

Vulcanite  needle  case        ...        ...  ...  ,,  1 

Needles,  sewing     ...        ...        ...  ...  ,V  6 

(3959)  2  R 
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Contents  of  surgical  haversack  {continued) — 
Gauze,  double  cyanide  ... 

Wool,       „         „  ...   

Plaster,  rubber,  tins 

Splints,  wire,  arm 

Tourniquets,  screw,  small 

Tin,  wax  matches  (l-oz.) 

Specification  tallies,  book         ...  ..." 

Contents  of  a  pair  of  surgical  saddle  bags  :-— 

Acid  Carbol.  (liquid) 
Chloroform  (in  three  bottles)  ... 
Hydrarg.  Perchlor.  (soloids)     ...  ... 

Sp.  Ammon.  Aromat.     ...  ... 

Brandy 

Antipyrine,  5-gr.  tablets  ...        ...  ... 

Pulv.  Ipecac.  Co.,  5-gr.  tablets... 
Pot.  Brom.,  5-gr.  tablets 
Pot.  Permang.,  2-gr.  tablets 
Quin.  Ac.  Sulph.,  5-gr.  tablets  ... 

„  „      2-gr.      „  ...   

In  leather  f^^^g'^^      Carbol.  solution,  tubes... 

<  Silk  ligatures  in  aseptic  solution, 

case  1,1 

[_  tubes 

Minim  measure  in  case  ...        ...        ...  ... 

Pins,  safety 
Plaster,  rubber,  tins 

Glass  measure  (2-oz.)  in  boxwood  case... 

Splints,  wire,  arm 

Wool,  double  cyanide  ... 

Surgeons'  instrument  case 

Paraffin  molle,  tin 

Vulcanite  case,  containing — 

Surgeons'  needles  ... 

Hare-lip  pins 
Bandages,  loose  woven,  plain  ... 

,,        triangular  ... 
Bearers'  case,  containing — 

Clasp  knife  ... 

Forceps 

Pins,  common 

,,    safety...        ...        ...        ...  ... 

Scissors 

Spatula 

Thread,  sewing,  tablet 

Needles,  sewing  (in  vulcanite  case) 
Field  hypodermic  box  and  case,  containing — 

Syringe       ...        ...        ...  ... 

Bottle  for  morphia  solution  (5ss)  ... 

Needles  (platina,  2  ;  steel,  1)  ... 

Morphia  tablets,  ^-gv.  tubes 

Wire  for  cleaning  needles  ... 

Glass  measure  and  mortar  (sii) 
Christia  ... 

Gauze,  double  cyanide  ... 
Spoons,  tea 
Liebig's,  tin 

Tin  for  wax  matches  (1  oz.) 
Tin  for  candles  (4) 
Candle  lamp 


yds. 

18 

ozs. 

8 

No. 

2 

pairs 

2 

No. 

2 

J) 

1 

5  J 

1 

OZS. 

9 

No 

70 

OZS. 

2 

No. 

8  . 
30 

>> 

fiO 

70 

) ) 

^  00 

280 

348 

55 

9 

55 

9 

5  5 

1 

box 

1 

No 

o . 

?  5 

1 

A 

rk 

lbs. 

n 

No. 

lb. 

± 

4 

No 

55 

2 

?5 

24 

55 

yj 

55 

I 

pair 

1 

No 

40 

5) 

24 

pair 

1 

No 

I 

55 

1 

L 

55 

a 
o 

5  5 

T 

j[ 

55 

1 

X 

55 

3 

5  5 

3 

tube 

1 

No 

1 

yd. 

1 

yds. 

24 

No. 

2 

55 

1 

55 

1 

55 

1 

55 
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Illustration  of  Suggested  Field  Hypodermic  Box  and  Case. 


^^"^  ^F/X£S  /NTO  BUTTONS 

IN  LEFT-  BREAS  T  POCKET. 


LID  OF  BOX. 


FRONT  WITH 
SLIDING  BOLT. 


LEATHER 
CASE. 


TUBES  or  ifOPFH/A  rABLETS 

raB£  OF  s/L\^rp  m/?£. 

mfffF  HYPODFRM/C  NFFDLFS . 


TOP  or  BOX 
'  L/D  REMOVED 


.J/7mEAS(/R£AA/D    top  of  SYB/A/CE .   BOTTLE  FOR  A10RPH/A 
MORTAR.  30iar/0/V  Jj^  . 
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I'he  pfeseiit  field  medical  panniers  (Nos.  1  and  2),  the  surgical  haversack 
and  suggested  medical  haversack  (instead  of  the  medical  companion),  and  the 
surgical  saddle  bags  have  been  carefully  fitted  with  tlie  above  contents  by 
Captain  and  Quartermaster  G.  T.  Merritt,  R.A.M.C.,  of  the  Army  Medical 
Stores,  Woolwich,  so  that  so  far  these  proposed  alterations  could  be  carried 
out  using  the  present  equipment.  The  contents  have  been  carefuDy  thought 
out  to  try  and  meet  every  emergency,  and  at  the  same  time  keeping  to 
appliances  and  remedies  that  could  be  easily  replaced,  and  to  have  duplication 
(jnly  of  such  articles  as  might  be  damaged  easily,  or  for  vi^hich  there  are 
reasons  for  thinking  more  than  one  may  be  required  at  the  same  time. 

It  will  be  noticed  that  the  contents  of  the  medical  haversack  have  been 
arranged  to  meet  urgent  cases  that  should  be  attended  to  by  the  Medical 
Officer  himself,  and  that  several  articles  which  the  bearers  could  not  use  in 
the  present  surgical  haversack  have  been  replaced,  as  far  as  possible,  by  things 
they  might  be  supposed  to  be  able  to  use  even  in  the  absence  of  the  Medical 
Officer. 

The  suggested  change  from  the  present  medical  companion  to  the 
haversack  is  because  the  latter  is  lighter  and  is  more  easily  carried. 

A  new  field  hypodermic  box  and  case,  such  as  that  shown  in  the 
accompanying  drawings  would  be  an  improvement  on  that  used  at  present, 
and  would  meet  a  serious  want  in  the  field.  It  is  shown  as  part  of  the 
contents  of  the  medical  pannier  and  haversack. 

The  locks  and  keys  of  the  surgical  saddle  bags  should  be  of  the  same 
pattern  throughout  the  army  ;  at  present  the  loss  of  a  key  means  the 
unavoidable  cutting  cf  the  leather  strap,  as  there  are  no  two  keys  alike,  even 
of  the  two  bags  of  the  same  set. 
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APPENDIX  IV. 
Plan  of  the  10th  Canadian  Field  Hospital  in  Camp. 

Taken  from  Lieut. -Colonel  Worthington's  account  of  the  hospital  sent  to 
the  "  iVTontreal  Medical  Journal."    Recommended  to  take  the  place  of  the 

Divisional  F.H.  for  British  Army, 
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OFF/CE 
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C  [^W 

[] 
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D/SP£A/SARy 

□ 

n  n 
□  □  c  □ 

□MEo/cAL  rn 


OPERAT/N& 


T£NT 


G 


VJATER 


CARTS 


9  9 


HORSE  LINES 


e 
e 


I 


A 


ft 


e 


{^Scale,  20  yards  =  1  inch.) 


A.  = 

B.  = 

C.  = 


Forbes'  steriliser. 
Acetylene  gas  generator, 
Wardmaster's  table. 
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Establishment. 
Field  Hospital  Stafi. 


1  Lieutenant-colonel. 

1  Major  (second  in  command). 


1  Captain. 

2  Lieutenants. 


Ward  Section. 


(a)  1  W.O.,  chief  wardmaster. 

1  Sergeant,    assistant  ward- 
master. 

1  Ser^-eant,  steward. 

1  Corporal,  second  steward. 

1  Sergeant,  compounder. 

1  Corporal,  „ 


1  Sergeant,  cook. 
1  Corporal,  second  cook. 
1  Sergeant,  pack  store  clerk. 
1  ~ 
1 
1 


Private,  assistant  pack  store  clerk. 
Corporal,  clerk. 
Sei'geant,  supernumerary. 


28  Privates,  ward  orderlies. 


Transport  Section 

(6)  1  Company  sergeant-  major. 
1  Sergeant. 
1  Corporal. 

Horses, 


1  Second  corporal. 
17  Drivers  and  batmen. 


8  Riding.  21  Draught. 

(The  above  is  establishment  for  100  beds  only.) 


Equipment. 


16  Hospital  tents  complete. 
11  Bell  tents  complete. 
1  Operating  tent  complete. 

1  Office  table  and  2  chairs. 

2  Cases  lanterns. 

2     „     stretchers  (4  in  each). 

2  Bundles  stretchers  (4  in  each). 

8  Pieces  tarpaulin. 

1  Case  mugs  and  plates. 

1     „  water-bottles. 

1  ,,  clothing. 

2  Cases  boots. 
2      „  hats. 


1  Case  mess  tins. 

1  ,,  putties. 

1  „    extra  kits  (4). 

1  ,,  stationery. 

1  ,,    absorbent  cotton. 
9  Camp  kettles. 

2  Cooking  stoves. 

1  Case  officers'  kit  (mess), 

1  „      mess  supply. 

1  „  stove. 

1  „        „        ,,  sparklets. 

1  „  sergeants', 

1  Major  Jones'. 


9  Ambulance  wagons. 

1  Light  wagon, 

1  Water-cart. 

30  Horses'  Nos.,  &c. 

11  Sets  of  harness. 


Transport. 

29  Head    ropes,    halters,  picketing 
ropes,  &c. 
9  Saddles. 

7  Extra  wagon  parts. 
7  Bales  blankets. 


(The  above  is  equipment  for  100-bedded  hospital.) 
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APPENDIX  V. 

Mobilization  Store  Table  for  "  Field  Ambulance." 

(Capable  of  accommodating  160  sick,  in  substitution  of  the  printed  Army 
Form  G  1098/41,  Mobilization  Store  Table,  Field  Army.) 

All  these  stores  are  to  be  divided  equally  into  four  parts  so  that  each 
of  the  four  sections  has  the  same  amount  of  stores,  and  is  therefore  self- 
contained. 

The  cases  and  panniers  in  which  the  stores  are  packed  will  be  the  same 
for  each  section. 


Articles. 


Number. 


Remarks. 


Woolwich  Store  Charge,  No.  2. 

(Camp  Equipment.) 

Axes,  felling,  curved,  helve 

,,  hammer-headed 
Boxes,  candle 

,,      stationery,  field  (filled  with  forms) 
Buckets,  water,  G.S.,  canvas 
„  „         „  leather 

Flags,  distinguishing,  poles  16  feet 
Hooks,  reaping,  small 

Kettles,  camp,  oval,  12  quarts  (nest  of  8)  nests 
Lamps,  candle 

Lanterns,  hand  (same  as  marines  use)  ... 

„       distinguishing,  to  place  on  pole 
Panniers,  grocery,  G.S.,  with  padlock  and  key, 

fitted  for  40  men. 
Sheets,  ground 
Stools,  camp  (light  pattern) 
Tables,  camp        ...        ...  ... 

Tents  ("  Hubert"  pattern)   

,,     (Indian   pattern),   for  use  for  latrine 
purposes. 

,,  (Indian  pattern),  for  use  for  mortuar7  ... 
„  „  „  disinfecting 

purposes. 

Bell  tents,  1  dispensary,  1  for  store 

„  Officers... 

,,  men 
Operating  tent  (British  pattern) 

(Tools,  &c.,  for  entrenching.) 
Axes,  pick,  complete,  6^  lbs. 

2|lbs  ■ 

Shovels,  light,  cast  steel  (to  be  carried  on 

wagon  side). 
Spades,  N.P  

Woolwich  Store  Charge,  No.  3. 
(Field  Ambulance  Equipment.) 
Basins,  enamelled,  14-inch 
"  !)  7^-inch 

"  5>         soup,  6-inch  ... 

Matches,  packets  ... 

Filters,  "  Berkef eld,"  complete    ...        ..."  ''.[ 

Cups,  spitting,  paper   

Cans,  oil,  6J  pints... 
Feeders,  enamelled 

Flags,  distinguishing,  hospital  

»  »  pendant  ... 

„     union,  6  feet  by  3  feet   

„     poles,  5  feet... 


4 
4 
4 
4 
48 
40 
4 


32 
4 
4 

200 
8 
4 
16 


56 
28 
160 
4 
4 

200 
4 

56 
4 

24 
4 

24 


Each  tent  holds  10  patients  com- 
fortably on  stretchers. 

Two  small  light  pattern  tents  for 
patients  using  night-stools  ;  only 
for  fever  cases. 

Small ;  used  only  for  this  purpose. 

Where  linen  used  for  E.F.  patients 
could  be  put  in  tubs  with  sol.  of 
mercury  for  disinfecting. 

Per  section. 

To  go  with  the  headquarter  section 
only. 


This  is  included  in  U.S.  sterilising 
chest. 
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Articles, 


for  all  purposes  as 
Canadian  Hospital, 


Woolwich  Store  Charge,  No.  3 — continued. 
Kettles,  enamelled 

Flannel,  white      ...        ...        ...        ...  yds. 

Ladles,  cooks',  F.H. 

Case  lamp,  acetylene,  outfit,  complete  ... 
Lines,  clothes,  hospital,  40  yards 
Panniers,  medical  comfort 
„       mess  chest 

G.S.,  No.  1   

G.S.,  No.  2   

„  lavatory  or  washing  ... 
,,  hospital,  equipment  A... 
,,  ,,  ,,        B. . .       —       . . . 

»  )>  j>  C... 

„  „        clothing  1 

9 

,,  w  ...  ... 

Pannikins,  pint,  enamelled 
Pans,  bed,  enamelled 

„     frying,  9-inch  enamelled  ... 
Plates,  dinner,  enamelled... 
Pots,  chamber,  enamelled 

,,    tea,  enamelled 
Saucepans,  F.H.  (nest  of  8)       ...        ...  nests 

Stools,  close,  F.H.P.  (nest  of  12)  "Hubert" 

pattern    ...        ....        ...        ...        ...  nests 

Stoves,  portable 
Stretchers,  light  pattern 

used  in  S.A.  War  by 

weight  16  lbs. 
Tables,  operating,  folding 

Tow,  carbolized     ...        ...        ...        ...  lbs. 

Drums,  oil,  6  gallons 

Woolwich  Store  Charge,  No.  4. 
(Carts  and  Wagons.) 

Ambulances 
Carts,  forage 

,,     water  tank  ... 
Wagons,  G.S.       ...  ...   

Woohvich  Store  Charge  No.  5. 
(Harness  and  Saddlery.) 
To  be  arranged  by  transport  oEBcials. 

Woolwich  Store  Charge,  Nos.  7,  8,  10,  and  18. 
(Tools,  Artificers',  and  Labourers'.) 
Cases,  tools,  carpenters',  complete        ...  cases 
Housewife,  complete,  large 

Jacks,  lifting  (jack  de  luxe,  made  by  a  Bir- 
mingham fiinn),  to  be  carried  on  wagon. 

Woohvich  Store  Charge,  No.  11. 
(Oil,  Paint,  &c.) 
Dubbing,  carried  on  wagon  box  ...        ...  lbs. 


Number. 


Oil  for  lamps,  in  drum 
Soap,  soft  ... 

„     ivory  tablets 

„  yellow 


galls, 
lbs. 

lbs. 


Woolwich  Store  Charge,  No.  25. 

(Barrack  and  Hospital  Stores,  Part  I.) 

Brushes,  scrubbing,  hand 

,,       nail,  washing 
Clippers,  hair        ...        ...        ...        ...  pairs 

Forks,  dinner 
flesh... 


4 
12 
8 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
160 
80 
8 

160 

32 
8 
4 

4 

4 

80 


4 
400 
4 


16 


24 
40 
20 
200 


82 
8 

160 
4 


Remarks. 


See  remarks  re  Canadian  pattern. 


This  is  required  for  hospital  use, 
and  any  required  for  hainess, 
saddlery,  wagons,  &c.,  to  be  added 
to  this  amount  hj  ti'ansport 
ofiicials. 
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Articles. 


Woolwich  Store  Charge,  No.  25 — continued. 

Funnels,  tin,  ^-pint 
Knives,  dinner 
Paper,  latrine 


lbs. 
pairs 


Scissors,  lamp 
Sponges,  bath 
Spoons,  table 
Urinals,  enamelled 
Warmers,  stomach,  india-rubber 
Trays,  dressing 


Woolwich  Store  Charge,  No.  26. 

(Barrack  and  Hospital  Stores,  Part  II,) 

Balances,  spring,  80  lbs.  ... 

Implements,  butchers',  cases  complete  ...  cases 

Sterilizers,  "Forbes,"  complete  ... 

Woohvich  Store  Charge,  No.  27. 

(Textile  Stores,  Bedding,  &c.) 

Blankets,  G.S  

„        hospital,  khaki  coloured,  to  distin- 
guish from  ordinary  blankets. 


Cases,  mattress 
„  bolster 

Netting,  mosquito...        ...        ...        ...  yards 

Suits,  .sleeping,  khaki  coloured  flannel  ...  suits 


Shirts,  hospital 
Socks,  G.S.... 
Slippers,  ho.spital 

Suits,  bleached,  light  cotton  clothing  ., 

Towels,  hand,  hospital 
bath 


pairs 
suits 


Number. 


160 
16 

4 


160 

56 
8 
28 


160 
320 


160 
160 
200 

80 


80 
80 
80 
48 

80 
40 


Remarks. 


Possibly  half  the  number  khaki 
coloured ;  to  be  used  for  E.F. 
cases,  dysentery,  &c.,  and  kept 
for  this  purpose,  and  finally  to 
be  destroyed. 


Possibly  half  or  more  khaki  colour; 
to  be  used  as  long  as  serviceable 
and  then  destroyed  (for  E.F. 
ca,ses). 


For   use   of   orderlies  attending 
E.F.  patients, 
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APPENDIX  VI. 


Alterations  in  Existing  Mobilisation  Store  Tables. 


Additions  and  omissions  proposed  in  the  existing  Mobilisation  Store 
Tables,  Army  Form  G  1098,  141,  Field  Army,  as  between  a' "  field  hospital" 
of  100  beds  and  a  "  field  ambulance"  (combined  unit)  for  160  patients  : — 


Description  of  articles. 


Axes,  felling,  curved,  helve 
,,     hammer  headed 
„     pick,  complete,  6^  lbs. 


2f  lbs. 

Bars,  cooking 

Buckets,  water,  G.S.,  canvas 

„  „         „  leather 

Basins,  washing,  zinc,  11-inch  ... 

„      enamelled,  14-inch 

„  „  7|-mch 

„      soup,  6-inch 
cards,  inventory  ... 
Brushes,  shaving  ... 

,,  whitewash 

„       nail  washing 
Blankets,  G.S. 

„       hospital,  khaki  coloured 
Balances,  spring,  4  lbs. 
Boxes,  cash... 

Cases,  cylinder,  charcoal  ... 

„  mattress 

„     bolster  slip  ... 
Cups,  canteen,  egg,  enainelled  ... 

„     spitting,  enamelled... 

paper   

Cylinder,  charcoal... 
Cans,  oil,  9  pints  ... 

5i  pints  

Charcoal,  animal  ... 
Combs,  dressing  ... 

„      small  tooth 
Chest,  shoemaker's  tools,  complete 
Clippers,  hair 
Dubbing 

Filters,  F.  hospital   

,,      Berkefeld,  complete 
Flags,  distinguishing,  poles,  16  feet 

„  „ 

„     pendant  and  poles,  5  feet... 
„     Union,  6  feet  by  3  feet  ... 
Forks,  dinner 
Feeders,  pewter 

,,  enamelled 
Funnels,  tin,  ^  pint 
Hooks,  reaping,  small 

large   

„  bill  

Housewife,  large,  complete 
Jacks,  lifting,  "  J  " 
Kettles,  camp,  12  quarts  (nests  of  8) 

„  enamelled... 
Knives,  dinner 
Implements,  butchers',  case  complete 
Lanterns,  buUseye... 

„  distinguishing ... 
„       hand  (mariner's) 


lbs, 


pairs 
lbs. 


nests 


Number 
allowed 
on  old 
equipment 
scale. 


6 
10 
8 
6 
24 
4 
18 
20 
4 
10 
80 
5 
8 
4 
12 
100 

2 
2 

2. 

lOO 
20 
12 

2 
2 
8 
82 
4 
4 
1 

4 
2 

2 
2 
8 
2 
100 


6 
6 

y 

6 

1 
1 

2 

100 
2 
16 
4 


Number 

now 
proposed 
.  to  be 
allowed. 


4 
4 
4 
4 

48 
40 

56 
28 
160 


32 
160 
320 


160 
160 


200 


16 

4 
4 
4 
24 
4 
160 

56 
8 
4 


1 

4 
4 
4 
160 
4 

4 
32 


Remarks. 
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Description  of  articles. 


complete  cases 


gallons 


Lamps,  hand,  F.H. 

„      operating  ... 
Lamp,  acetylene,  case 
Ladles,  cook's,  F.H 
Mattress,  operating  table  ... 

Mills,  cofFee,  F.H  

Machine,  mincing,  small  ... 

Oil  in  drnm 

Pans,  bed,  enamelled 

,,     frying,  9-inch,  enamelled  .. 
Plates,  dinner,  enamelled... 
Pots,  chamber,  ,, 
,,    tea,  enamelled 
Pannikins,  pint,  enamelled 
Panniers,  canteen  ... 

grocery  

„       cooking,  mess  chest 
,,       medical  comfort 
Shovels,  light,  cast  steel  ... 
„  universal... 

Spades,  JST.P.      \   .. 

Stools,  camp 

,,     close,  F.H.  (nest  of  (5)  ., 


Scoops,  flour,  ^  pint 
Scissors,  hair-cutting 

„  lamp 
Shapes,  pudding  ... 
Skewers 
Straps,  bed... 
Saw,  cross-cut,  in  leather 
Stretchers  ... 


Sheets,  ground 

Saucepans,  F.H.  (nests  of  8) 

Stoves,  portable 

Soap,  ivory,  tablets 

Sponges,  bath 

Spoons,  table 

Steriliser,  "  Forbes,"  complete 
Shirts,  hospital     ...  ... 

Socks,  G.S  

Suits,  sleeping,  khaki  coloured 

„     bleached,  cotton  duck 
Slippers,  hospital  ... 
Tents,  complete  ... 

„     operating  ... 

„     Indian  pattern 
Tables,  camp 

„      operating,  folding 
Tow,  carbolised  ... 
Towels,  hand,  hospital 

„  bath 
Urinals,  zinc 

„  enamelled 
Warmers,  stomach,  india-rubber 


nests 


pairs 


sets 


nests 


pairs 
suits 


pairs 


lbs 


Number 
allowed 
on  old 
e(][uipment 
scale. 

Number 

now 
proposed 

to  be 
allowed. 

XvKjLLIcXiL 

8 
2 

4 

4 

8 

2 

2 

2 

.> 
."{ 

24 

o 
b 

80 

4 

8 

wo 

160 

b 

32 

4 

8 

160 

lb 

1  1 

lo     be     called  by 

2 

difrerent  names  than 

\ 

before.     b  panniers 

4 

t  J 

to  a  section. 

6 

4 

8 

— 

b 

4 

4 

.8 

2 

4 

To     be     12  uested 

a    XT      ?           L  '»  IL 

xluoert  pattern. 

A 

4 

4 

4 

12 

6 

1 

Q 

b 

80 

lo  be  oi  the  pattern 

as  used  in  Canadian 

Hospital. 

lUO 

200 

2 

4 

2 

4 

20 

4 

48 

- 

lOU 

160 

4 

80 

80 

80 

— 

48 

— 

80 

40 

16 

To  be  of  "  Hubert 

pattern. 

1 

16 

9 

4 

2 

4 

40 

400 

48 

■  80 

40 

'.  4 

56 

4 

8 

(3959) 


2  S  2 
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APPENDIX  VII. 


Equipment — One  Section  of  a  Field  Ambulance. 

This  list  includes  the  whole  of  the  equipment,  madic  d  and  surgic  il,  and 
ordnance  for  one  section  of  a  "  Field  Ambulance,"  to  accommodate  40  patients. 

This  equipment,  it  is  proposed,  should  bs  carried  by  e.ich  section  iti  its 
own  separate  transport  vehicles. 

Medical  and  Surgical  Equipment—        '  ['[ 


t 


'  United  States  regimental  medical  chest  

surgical  „      ...  ... 

„  ,,         steriliser  ,, 

,,         supplementary  dressing 
chest 

,,  ,,         reserve  surgical  dressings 

,  ,,  ,,         supplementary  medical 

L  chest  ...        ...  ... 

Field  medical  companion  (British  pattern) 
Surgical  haversacks  (British  pattern)       ...  ... 

Water  bottles  ...        ...        ...  ... 

Fracture  box...        ...        ...        ...        ...  ... 


Ko. 


1 
1 
1 

1 
1 

1 

2 
4 
4 
1 


Weight 
lbs. 
135 
95 
100 

100 
100 

135 
24 
24 
8 
50 


Field  Ambulance  Chest  (Mess  Chest) — 

Balances,  spring  (80  lbs.)  ... 
Forks,  flesh  ... 

]:[mp]ements,  butcher's,  cas?,  complete 
Kettles,  enamelled  ... 
Lamps,  candle 

Ladles,  cook's,  F.H  

Pans,  frying,  enamelled,  9-inch 
Saucepans,  F.H.,  nest  of  8 
Stoves,  portable 

Approximate  weight  ... 


No.  1 
1 
1 
1 
1 

nests  1 
No.  1 


177  lbs. 


Weight 
lbs.  oz. 
3  5 
0  6 
58  0 


6 
0 
0 
0 


20  0 
90  0 


Kettles,  camp,  oval,  12  quarts,  nest  of  8  (nest  1)  will  be  carried  as  a 
separate  package. 

Field  Ambulance  Pannier  No,  1  (Equipment)-— 


Cups,  spitting,  paper 

  No. 

50 

Pans,  bed,  enamelled 

.  •        ...  ... 

20 

Pots,  chamber 

8 

Tow,  carbolised 

:    :  lbs. 

50 

Paper,  latrine 

•  •    •  •  *    • •  •  J) 

4 

Urinals,  enamelled  ... 

 ■     ...  No. 

8 

Trays,  dressing 

..                 ...                 ...  55 

7 

Lanterns,  hand  (mariner's)  ... 

.  .                 ...                 •  •  p  5} 

8 

*  For  contents  of  these,  see  "  United  States  Medical  Manual,"  1902.  These  weights  are 
approximate. 

t  The  contents  of  this  chest  to  be  the  same  as  that  adopted  by  Lieut.-Colonel  Worthington, 
late  Officer  Commanding  10th  Cana/dian  Field  Hospital.  The  articles  included  in  this  chest 
will  be  found  enumerated  in  Appendix  XIII. 

f  Case,  wood    ...       ...       ...       ...       ...  No. 

Sheet,  ground  (unserviceable) 
I  Chopper,  meat 
X  Implements,  butcher's  ^  butcher's,  dr^^s^^ing  ... 


Knives,  butcher's 


Steel,  bntcher'ii 
Steelyard,  56  lbs. 

(Weight,  58  lbs.) 


1  flaying,  large.. 
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Field  Ambulance  Pannier  No.  2  (Equipment) — 

Basins,  soup,  6-inch 
Funnels,  tin,  |-  pint 
Forks,  dinner 
Feeders,  enamelled 
Knives,  dinner 
Pannikins,  pint,  enamelled 
Pots,  enamelleJ,  tea 
Plates,  dinner,  enamelled 
Spoons,  table 


No. 


40 
2 
40 
14 
40 
40 

o 

40 
40 


Field  Ambulance  Pannier  No.  3  (Equipment) — 

Clippers,  hair       ...        ...        ...        ...        ...  pairs 

Housewife,  large  ...        ...        ...        ...        ...  No. 

Lam  J),  candle 

,,  distinguishing- 
Scissors,  lamp       ...        ...        ...        ...        ...  pair 

"'■'Flag,  distinguishing,  hospital,  with  pole,  16  feet  No. 
Flags,  pendant 
Flag,  union,  6'  X  3' 
Flag  poles,  5  feet  ... 

tTools,  carpenter's,  small  set  (weight  12  lbs.)      ...  set 
Matches    ...        ...        ...        ...        ...  packet 


Field  Ambulance  Pannier  No.  4  (G.S.) 

Axe,  felling,  curved,  helve 

,,  hammer-headed 
Box,  candle 

Axe,  pick,  complete,  6g  lbs. 


OS 

"1. 


Can,  oil,  5^  pints  ... 
Hook,  reaping 

Spade,  N.P.  '   

Line,  clothes,  liospital,  40  yard?: 

Stools,  camp 

Table 


No. 


Field  Ambulance  Pannier  No.  5  (Lavatory) 

Brushes,  scrubbing,  hand 

,,       nail,  "washing 
Sponges,  bath 
Towels,  hand,  hospital 

,,  bath 
Soap,  ivory 

Basins,  enamelled,  14-inch 


Buckets,  canvas,  G.S. 


7^-inch 


, .  No.  2 

■•  „  8 

..  „  12 

..  „  20 

..  „  10 

tablets  20 

,.  No.  14 

,.  „  7 

..  „  12 


*  The  masthead  light  ia  considered  bettei"  than  the  crossbar  lights, 
satisfautorily,  and  the  lights  invariably  blew  out. 
t  Contents  of  carpenter'  3  case. 

Chisel,  socket,  1-inch 
Driver,  screw,  G.S.,  6-iach  ... 
Gimlets,  common 
Hammer,  riveting 
Nails  and  screws,  assorted  ... 
Pincers,  carpentei-'s  ... 
Saw,  hand,  24-iuch  ... 
,,    set,  hand 

„     „  pit   

Files,  saw,  S-sqnnre  (set  I)  ... 


These  never  worked 


No. 


lbs. 
pair 
No. 


set 
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Field  Ambulance  Pannier  No.  6  (Medical  Comforts)- 

Arrowroot 
Bovril  (4-oz.  tins) 

Meat  extract  (4-oz.  tins)         ...  ... 

Chocolate,  sugared  (in  foil-covered  cakes) 
Brandy  ... 


Valentine's  meat  juice  ... 
Gelatine  ... 

Sago       ...        ...        ...  ... 

Whisky  ... 

EoUed  oats  (or  equivalent) 

Mustard  ... 

Pepper 

Salt   

Sugar 

Tea    

Candles   ...        ...  ... 

Matches  ... 

Soap,  ivory 

Spirits  of  wine  ... 

Warmers,  food  (spirit  lamp) 

Tin,  spirits  of  wine  (3-pint) 

Canisters,  tin,  screw-cupped  containers 

Caster,  pepper  ... 

Corkscrews,  folding 

Forks,  dinner 

Knives,  dinner  ... 

,,      opening  tin 
Measures,  F.H.  (nest  of  4) 
Pot,  mustard 
Dredgers,  salt 


lbs. 

6 

•  •  . 

10 

...  ,9 

'  ■  ■                  5  5 

8 

2 

. . .  bottles 

6 

as  used 

ar)  tnis 

20 

. . .  bottles 

6 

...  lbs. 

3 

lb. 

1 

. . .  bottles 

6 

lbs. 

10 

ozs. 

8 

i'b. 

8 
1 

...  lbs. 

6 

3 
2 

...  boxes 

2 

. . .  tablet 

1 

. . .  pints 

3 

...  No. 

2 

...       , , 

1 

7 

...       , , 

1 

...  ,, 

2 

...  ,, 

2 

...  ,, 

2 

...  ,, 

4 

nest 

1 

...  ,, 

1 

...  ,, 

2" 

  I 

The  alterations  in  this  Pannier  as  formerly  used  are  : — 


Added. 

Arrowroot 
Bovril 

Meat  extract 
Chocolate,  sugared 
Brandy  ... 
Milk,  condensed  .. . 
Tea 

Whisky  ... 

Soap,  ivory 

Spirits  of  wine  ... 

Tin,  spirits  of  wine  (1^  pints)  ... 

Warmer,  food  (spirit  lamp) 

Valentine's  meat  juice  ... 

Gelatine  ...        ...        ...  ... 

Boiled  oats  (or  equivalent) 
Screw-topped  container  for  canisters 


Port  wine  (not  required) 
Soap,  bar...  .. 


Omitted. 


lbs. 

4^^ 

...       , , 

7 

•  •  •  53 

2 

...  ,, 

4I- 

. . .  bottles 

5 

tins 

4 

lb. 

1 

. . .  bottles 

4 

. . .  tablet 

1 

...  pints 

H 

...  No. 

1 

...  ,, 

1 

. . .  bottles 

6 

...  lbs. 

3 

... 

10 

bottle  1 
bar 


Field  Ambulance  Pannier  No.  7  (Clothing) — I.  :— 

Cases,  mattress  ... 

,,     bolster  slip 
Suits,  sleeping,  khaki-coloured  ... 
Shirts,  hospital  .... 
Socks,  G.S. 


No.  40 

„  40 

suits  20 

No.  20 

pairs  20 
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Field  Ambulance  Pannier  No,  8  (Clothing) — II.  : — 

Flannel,  white    yards  3 

Suits,  bleached,  cotton,  duck,  clothing  ...        ...  suits  12 

SHppers,  hospital  pairs  20 

Netting,  mosquito           ...        ...   yards  50 

List  of  Articles  which  are  not  Carried  in  Panniers,  hut  as  separate  packages. 

(For  each  Section.) 


,  Weight,  - 
lbs.  (about) 

-A  rticlos. 

]^umber. 

Remarks. 

70  , 

Boxes,  stationery,  filled 

1 

50 

Buckets,  leather  (to  be  strapped  on  wagons) 
Kettles,  camp  (nest  of  4)  12  quarts  nests 

10 

^8 

2 

35 

Panniers,  grocery,  for  40  men 

1 

150 

Sheets,  ground 

50 

In  one  bundle. 

724 

Tents,  "  Hubert  "  pattern  ... 

4 

.360 

„      Indian     pattern      (for  latrine, 
mortuary,  and  disinfecting  pur- 

4 

Small  light  pattern ;  two 
for    infectious  patients 

poses). 

using  night  stools,  one  for 

mortuary,  and  one  for  dis- 
infecting soiled  linen  in. 

.360 

Tents,  circular,  single  linen,  for  office  tent 

4 

5 

Shovels,  light,  cast  steel  (to  be  carried  on 
wagon  sides). 

1 

30 

Case,  lamp,  acetylene,  outfit  complete 

1 

Pattern  supplied  to  regi- 

mental    bospital,  U.S. 
Army. 

58 

Stools,  close,  "  Hubert  "  pattern  ... 

8 

320 

Stretchers,  Canadian  pattern 

20 

100 

Tow,  carbolised       ...        ...        ...  lbs. 

100 

In  case. 

23 

Table,  operating,  folding  ... 

1 

60 

Drum,  oil,  6  gallons,  filled... 

1 

.6 

Jack,  lifting  (to  be  carried  in  wagon  box) 

1 

4 

Dubbing  (to  be  carried  in  wagon  box)  lbs. 

4 

10 : 

Soap,  soft       „             „            „  lbs. 

10 

„     yellow,  in  case          ...        ...  lbs. 

5U 

19&  : 

Blankets,  G.S  

40 

In  one  bundle. 

380 

„         hospital,  khaki  coloured 

80 

In  two  bundles. 

N.B. — The  tent  pegs  should  be  of  iron,  and  iron  mallets  carried. 
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APPENDIX  VIIL 

Proposed  Load  for  E.A.M.C.  Equipment  Wagon 
(First  Line  of  Transport). 

One  Section  of  a  Field  Ambulance  for  160  Patients, 


■^'United  States  Army  regimental  medical  chest 

*  „  „        surgical  chest 

*  „  steriliser  chest 
Field  medical  companion  (British  pattern) 
Surgical  haversacks  ... 
Water  bottles... 
Fracture  box  ... 
Field  ambulance  pannier 


No. 
No. 
No. 
No. 
No. 
No. 


Field  ambulance  chest,  No.  1 
Tents,  two  Hubert  pattern  and  two  Indian 
Bucket,  G.S.,  Jeather  (strapped  on  wagon) 
Kettles,  camp  (nest  of" four)  ... 
Stools,  close,  Hubert  pattern 
Stretchers,  Canadian  pattern 
Table,  operating,  folding 

Blankets,  G.S  

„  hospital 


matter 


Total  lbs. 

Wagon  equipped,  lbs. 


Total  lbs. 


4,432  =  39  cwt 


No. 


nest 
No. 


64  lbs. 


Approximate 

weight. 

lbs. 

1 

90 

1 

90 

1 

90 

2 

24 

4 

24 

4 

8 

1 

72 

1 

125 

1 

100 

1 

80 

1 

80 

1 

80 

1 

80 

1 

177 

4 

542 

1 

5 

1 

29 

6 

29 

12 

192 

1 

23 

20 

95 

40 

190 

2,263 

2,169 

Ambulances,  two  for  first  line  of  transport,  carrying  four  stretchers  each. 
These  stretchers  are  to  be  same  as  those  used  by  the  Canadian  Hospital  in 
the  late  South  African  War. 

Water  cart,  one  for  first  line  of  transport. 


*  For  contents,  see  "  United  States  Medical  Manual,  1902." 
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APPENDIX  IX. 

Proposed  Load  for  General  Service  Wagon 
(Second  Line  of  Transport). 

One  Section  of  a  Field  Ambulance  for  160  Patients. 


*United  States  supplementary  dressing  chest 

*  „  reserve  surgical  dressings  ... 

*  „     supplementary  medical  chest 
Field  ambulance  pannier,  No.  7 

No.  8  _  

Tents  (two  Hubert  and  two  Indian  pattern) 

,,    C.S.,  linen,  for  office  tent 
Buckets,  G.S.,  leather  (strapped  on  wagon) 
Blankets,  G.S, 

.,  hospital 
Box,  stationery,  filled 
^Case,  lamp,  acetylene 
Drum,  oil,  6  gallons,  filled 
Dubbing 
Jack,  lifting  ... 
Kettles,  camp  (nest  of  fom\ 
Sheets,  oTOund 
Shov^el,  light,  cast  steel  (can 
Stools,  close,  Hubert  pattern 
Soap,  soft  (carried  in  wagon  box) 

,,     yellow,  in  case 
Tow,  carbolised,  in  case 


ried  on  w^agon  side) 


Approximate 

lbs. 

No. 

1 

120 

jj 

1 

LOO 

?) 

I 

120 

5  ) 

1 

120 

5  5 

1 

100 

)  > 

4 

542 

)  J 

1 

90 

)  ) 

1 

5 

)) 

20 

95 

)> 

40 

190 

1 

70 

!  ) 

1 

30 

)) 

1 

60 

lbs. 

4 

4 

No. 

1 

6 

nest 

1 

29 

No. 

25 

75 

1 

5 

)) 

6 

29 

lbs. 

10 

10 

50 

50 

)) 

100 

100 

Total  lbs.    1,945 

Wagon  equipped,  lbs.  ...        ...  2,169 

Total  lbs   4,114  =  36  cwt.  76  lbs. 


Load  of  one  Baggage  Cart  (second  line  of  transport) — 


Weight. 

lbs. 

Bucket,  G.S.,  leather  (strapped  on  cart)  ... 

...  No. 

1 

5 

Blankets,  two  each  for  40  men 

...  ,, 

80 

380 

Sheets,  one  each  for  40  men 

...  ,, 

40 

120 

Men's  kits  at  10  lbs.  each  ... 

...      , , 

40 

400 

Officer's  kits  ... 

...  ,, 

2 

75 

Total  lbs   980=8  cwt.  84  lbs. 


Load  of  one  Supply  Cart  (second  line  of  transport) — 

"Weight, 
lbs. 

Panniers,  grocery,  for  40  men        ...        ...        ...    No.      1  35 

Reserve  ration,  one  day  for  men    ...        ...        ...      ,,      40  120 

„  „      one  day  for  horses...        ...        ...      ,,      25  300 

Total  lbs   455  =  4  cwt.  7  lbs. 


*  For  contents  see  "  United  States  Medical  Manual,  1902," 

(3959)  2  T 
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APPENDIX  X. 


Comparison  of  Weights. 

Comparison  of  weights  of  equipment  between  the  bearer  company  and  field 
hospital  together  (old  scale)  and  the  proposed  "Field  ambulance''  to 
accommodate  160  patients  divisible  into  four  sections. 

The  equipment  for  each  section  is  precisely  the  same. 

The  weight  of  equipment  for  the  ivhole  of  a  field  ambulance  (both  medical 
and  ordnance)  is  approximately  23,084  lbs.    Weight  per  section  5,771  lbs. 

The  weight  of  equipment  carried  under  the  old  scale  for  field  hospitals 
and  bearer  companies  was  approximately  13,083  lbs.,  but  it  must  be  remembered 
that  this  weight  does  not  include  either  tents,  blankets,  or  waterproof  sheets, 
nor  kits  for  ofiicers  and  men,  nor  reserve  rations  for  men  and  horses  of  both 
units,  if  these  he  included  the  weight  would  be  about  16,381  lbs. 

Again  the  field  hospital  provided  accommodation  for  only  100  patients, 
the  field  ambulance  provides  for  160,  i.e.,  60  per  cent.  more.  If  60  per  cent, 
of  the  weight  under  the  old  scale  is  added  it  brings  the  total  up  to  about 
20,930  lbs. 

The  total  weight  for  a  field  ambulance  includes  tents  for  sick,  hospital 
clothing,  a  large  number  of  stretchers,  equipment  and  stores  for  160  patients 
as  compared  with  100  ;  it  includes  as  well  two  blankets  and  one  waterproof 
sheet  for  each  of  the  personnel,  10  lbs.  of  kit  and  a  reserve  ration  of  3  lbs.  per 
man,  35  lbs.  of  kit  for  each  officer,  and  a  3  lbs.  ration,  also  a  reserve  ration  of 
12  lbs.  for  each  of  the  transport  animals. 

Transport  for  Each  Section. 
It  is  proposed  that  the  transport  for  each  section  should  consist  of — 


Ambulance  wagons  ... 
Water-cart  ... 
G.S.  waoon  ... 


To  constitute  the  l.s^  line 
of  transport. 


Vehicles 


G.S.  wagon  ... 
Baggage  cart 
Supply  cart  (forage)., 

Vehicles 


To  constitute  the  2nd  line 
of  transport. 


APPENDIX  XI. 


Parts. 


The  Hubert  Tent. 

(1)  Tent  proper. 

(1a)  Outer  fly   1 

(2)  Ridgepole,  jointed. 

(3)  Uprights,  jointed           ...        ...        ...  2 

(4)  Double  guy -ropes           ...        ...        ...  2 

(5)  Tent  bag  ...        ...        ...        ...        ...  1 

(6)  Peas    60 

(7)  Mallets    2 

(8)  Pegs,  large  guy  ...        ...        ...        ...  4 

Total  weight  (lbs.)    150 

Value    £16 

Number  of  men  required  for  pitching  ...  4 
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Description.— This  tent  is  a  modification  of  the  "  Munson  '  tent  wliich 
is  used  in  the  United  States  Army.  It  is  oblong,  has  low  waUs,  an  angular 
roof  with  ridge,  and  beneath  this  roof  the  tent  proper,  separated  from  the  roof 
by  an  interval,  capable  of  variation,  but  usually  1  foot. 

The  tent  proper  is  nearly  square  in  shape,  the  length  beuig  16  feet,  the 
breadth  15  feet.  The  height  of  the  side  walls  is  3|-  feet,  and  the  entire 
heic^ht  to  the  inner  roof  1 1  feet.  The  cubic  accommodation  works  out  at 
1,740  cubic  feet. 

Diagram  showing  the  Roof  of  Tent  Proper  (Method  of  Snspension  and  Ventilation) 

FIVE  ROPES,  EACH  ONE  FOOT  LONG,  WITH  HOOKS 
FOR  ATTACHING  TO  RIDGE-POLE. 


CAA/VAS 


4^ 

4- 

f 

r 

r 

T 

-r- 

- 

- 

1 

1 

■ 

h 

-r 

VENT/LAT/NG 
NETT/NG 


4 


/  /  /  /  / 

GRUMMET  HOLES  FOR  SHORT  GUY  ROPES. 


This  tent  proper  is  made  of  duck,  which  is  heavier  than  that  of  the  outer 
fly.  It  is  made  up  of  six  lengths.  The  centre  four  of  these  are  shorter  at 
their  upper  end,  thus  leaving  a  space  which  is  filled  in  with  netting  for  the 
purposes  of  ventilation. 

The  inner  tent  hangs  from  the  under  surface  of  the  ridge-pole,  being 
attached  to  it  by  ropes  1  foot  in  length. 

(3959)  2  T  2 
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Outer  Fly. — The  outer  fly,  or  roof,  is  made  of  lighter  duck  than  the  tent 
proper.  It  is  supported  by  the  ridge  pole,  over  which  it  passes.  It  is  longer 
and  broader  than  the  inner  roof,  thus  overlapping  it  aU  round  and  forming  a 
sort  of  verandah. 

Both  roofs  are  fastened  to  tent  pegs  by  guy-ropes,  the  two  being  thus 
kept  well  separated.  The  end  walls  of  the  tent  are  split  at  the  centre  from 
top  to  bottom  and  lace  over,  overlapping  to  the  extent  of  1  foot,  by  which 
arrangement  the  entry  of  wind  and  rain  is  avoided.  . 

Cross-section  of  Tent  Diagram  to  show  the  Method  by  which  the  Outer  Ely  is  kept  from 

touching  the  Tent  Proper. 


Ridge  Pole. — The  ridge-pole  is  nearly  square  in  section,  and  is  jointed  at 
the  centre  as  in  the  base  of  our  present  pattern  hospital  marquees.  The  joint 
in  this  case  is  of  galvanised  iron.    Diameter  of  pole  4  inches. 

Two  feet  from  each  end  is  a  longitudinal  slot  completely  through  the 
pole  for  the  purpose  of  fitting  the  iron  spike  of  the  upright.  At  each  extreme 
end  is  a  round  spike  of  iron  projecting  from  the  wood  for  about  3  inches. 
This  is  used  for  the  attachment  of  guy -ropes,  for  the  support  of  the  tent,  and 
the  carrying  oat  of  the  cantilever  action  to  be  described  later. 

Uprights. — Two  in  number,  each  12  feet  long.  Square  in  shape  and  of 
the  same  superficial  area  as  the  ridge-pole.    They  are  jointed  in  the  centre. 


Diagram  to  show  Shape  of 
the  Iron  Spike  at  the  Top 
of  the  Uprights,  showing 
the  "  Shoulder." 
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Diagram  showing  the  Relative  Positions  of  Ridge  Pole  and 
Upright  in  Summer  and  Winter  respectively.  In  the 
Winter  Diagram  it  will  be  seen  that  the  Ridge  Pole  and 
Upright  are  in  close  apposition,  therefore  bringing  the 
Outer  Fly  and  Tent  Proper  into  apposition  also. 


SUMMER. 


WINTER. 


At  the  upper  end  of  each  is  fixed  an  iron  spike  shaped  in  the  way  shown  in 
the  diagram,  with  a  shoulder  at  each  side.  The  reason  for  this  arrangement 
is  as  follows  : — 

In  the  summer  the  spike  goes  into  the  slot  in  the  ridge-pole,  and  is  so 
arranged  that  the  shoulders  are  at  right  angles  to  the  slot.  The  ridge-pole 
thus  rests  on  these  shoulders  and  is  held  up  by  them.  In  the  winter,  however, 
by  simply  turning  the  uprights  through  a  right  angle  (the  shoulders  being 
thus  brought  into  the  same  straight  line  as  the  slot)  the  ridge-pole  is  enabled 
to  come  right  down  on  to  the  top  of  the  upright  pole  itself,  and  the  two  roofs 
of  the  tent  are  brought  into  contact. 

Double  Guy-ropes. — These  are  for  attaching  to  the  iron  spikes  on  the 
extreme  ends  of  the  ridge-pole.  It  will  have  been  noticed  that  there  is  no 
centre  pole  to  this  tent,  and  one  might  therefore  argue  that  there  would  be  a 
great  likelihood  of  the  tent  collapsing  in  the  centre.  This  is  prevented  by 
what  is  known  as  "  cantilever  "  action,  which  is  thus  produced  : — 


333 


The  action  of  the  guy-ropes  downwards  in  the  direction  of  the  arrows,  F, 
by  leverage  at  a  fulcrum,  A,  formed  up  the  upright  and  the  ridge-pole,  forces 
the  point,  J  (the  joint  in  the  ridge-pole)  upwards.  In  this  manner  the  point 
of  junction  of  the  two  pieces  of  pole  is  kept  intact.  ^ 

Diagram  to  Illustrate  Cantilever  Action. 
Power — Pull  of  Guy  Ropes  in  Direction  F.  Fulcrum — at  A. 

Therefore  the  leverage  tends  to  make  the  Centre  of  the  Ridge  Pole  (J)  %  upwards  in 
the  Direction  indicated  by  the  arrow-dotted  lines. 

A 


'r 


/ 


POLE 


UPn/GHT 


GROUND 


LEVEL 


UPRIGHT 


The  other  parts  of  the  Hubert  tent  call  for  no  special  description  or 
comment. 

The  tent  is  capable  of  holding  on  stretchers  10  patients  comfortably,  and 
12  with  the  stretchers  nearly  touching.  In  cases  of  great  emergency 
20  patients  can  be  accommodated  on  blankets  on  the  ground.  If  fitted  with  beds 
of  the  Lawson  Tait  pattern  seven  patients  could  be  comfortably  accommodated. 

With  each  tent  is  supplied  a  tarpaulin  for  covering  the  floor,  and  an 
important  point  is  that  this  tarpaulin  rests  on  the  "  sod  cloth  "  all  round,  and 
so  renders  the  tent  completely  wind  and  rain  proof  round  the  bottom  of  the  fly. 

Ventilation. — This  is  arranged  by  means  of  the  mesh  work  of  netting 
before  mentioned  in  the  description  of  the  inner  roof.  This  network  is 
covered  by  a  canvas  flap  which  can  be  raised  or  lowered  at  will  by  a  rope, 
which  however  hangs  in  the  verandah  outside.  As  at  present  arranged  this 
ventilator  cannot  be  raised  on  both  sides  at  once,  half  only  going  up  at  a  time. 

Arrangement  of  Tents  in  a  Hospital. — It  is  generally  arranged  in  camps 
that  the  tents  are  pitched  in  the  form  of  crosses  as  shown  in  diagram,  each 

Diagram  showing  eight  Hubert  Tents,  arranged  in  the  form,  of  a  cross.  Four  can  be  arranged 
as  shown  inside  the  dotted  square.  X  shows  the  Quadrangle  which  can  be  made  into 
a  room  for  the  Wardmaster. 


X 


cross  being  composed  of  four  or  eight  tents.  Thus  an  open  quadrangle  is 
formed  at  the  centres  of  the  crosses.  These  can  be  covered  with  a  specially 
adapted  tarpaulin,  and  a  room  thus  made  in  the  centre  of  each  section  from 
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which  each  group  of  four  or  eight  tents  can  be  controlled  by  one  wardmaster. 
Fewer  orderlies  are  required  under  this  system  also.  In  this  central  room 
can  also  be  placed  the  lighting  apparatus,  medical  comforts,  medicines,  &c. 

Special  Tarpauliyi. — The  special  tarpaulin  carried  for  covering  in  the 
quadrangle  formed  at  the  centre  of  the  above  described  crosses  is  square,  and 
of  such  a  size  that  it  would  exactly  cover  the  floor  of  the  quadrangle  if  placed 
on  it.  At  each  corner  is  a  hole,  and  when  pitching  these  tents  each  of  these 
holes  is  placed  over  the  projecting  spike  at  the  proximal  end  of  the  ridge 


Diagram  of  Special  Tarpaulin  to  cover  in  Quadrangle,  formed  by 

of  Hubert  Tents. 


Cross  "  arrano^eraents 


ZFi/ANGULAR 
FLAP 


MA/A/ 
TAfiPAUL/N 


CORNER  HOLE  FOR 
FITTING  TO  SPIKE 
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poles  of  the  tents  forming  the  quadrangle.  Thus  the  roof  is  formed. 
The  sides  of  the  quadrangle  are  completed  by  triangular  flaps,  the  bases  of 
which  join  the  sides  of  the  square  tarpaulin,  and  the  apices  of  which  are 
fixed  by  guy  ropes  and  pegs  to  the  ground.  At  the  same  time  these  do  not 
fit  closely  to  the  adjacent  tents,  and  thus  sufficient  room  is  left  for  the 
passage  of  attendants  without  exposing  the  patients  to  needless  draughts. 
The  advantages  of  this  tent  as  compared  to  others  are  : — 

(a)  Its  weight,  taking  into  consideration  its  holding  capacity. 
(6)  The  economy  in  the  number  of  "  special  "  orderlies  required, 
(c)  The  greater  air-space. 

{d)  The  fact  that  it  is  cooler  in  summer  or  hot  climates  and  warmer 

winter  or  cold  climates. 
ie)  The  ease  with  which  it  is  manipulated. 
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In  actual  use  this  tent  is  considered  very  suitable  for  both  mobile  work 
in  the  field  and  for  stationary  hospitals.  It  is  considered  far  superior  to  any 
pattern  otherwise  used  in  South  Africa. 

The  following  modifications  would  appear  desirable  as  the  outcome  of 
of  actual  experience  with  this  tent  : — 

(1)  The  joints  in  both  ridge-pole  and  uprights  should  be  strengthened. 

(2)  The  grummet  holes  should  have  brass  eyelets  instead  of  being  worked 

with  linen  thread  as  at  present. 
(8)  The  double  guy-ropes  should  be  made  of  unshrinkable  cotton  instead 
of  hemp.    This  is  especially  necessary,  as  the  cantilever  action 
depends  entirely  on  these  ropes. 

(4)  The  ventilator  rope  should  hang  inside  the  tent,  and  the  canvas  covering 

so  arranged  that  the  entire  network  might  be  opened  if  desired. 

(5)  That  ii'on  rings  should  be  substituted  for  the  iron  spike  at  the 

extreme  end  of  the  ridge  pole,  as  the  latter  is  liable  to  be  knocked 
off"  or  bent  when  moving  every  day.  This  alteration  would 
necessitate  a  modification  of  the  special  tarpaulin. 

(6)  That  the  long-shouldered  iron  at  the  end  of  the  uprights  should  be 

strengthened.    These  occasionally  get  bent. 

(7)  That  the  ground  end  of  the  uprights  should  be  shod  with  iron. 
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APPENDIX   XII.  ' 

The  Lighting  of  the  Hospital. 

The  light  recommended  is  produced  by  the  burning  of  acetylene  gas 
The  apparatus  used  in  the  Canadian  Field  Hospital  in  South  Africa  and  found 
very  satisfactory,  consisted  of — 


A  special  cylinder,  weight  30  lbs. 
60  burners 

Indiarubber  connectino'  tubino' 
T-joints  for  making  connections 


This  is  carried 
in  a  case. 


Sixty  pounds  of  calcium  carbide  is  also  carried,  this  amount  being 
estimated  to  supply  the  hospital  with  60  lights  for  a  period  of  six  months 
each  light  being  of  30  candle  power,  and  kept  burning  for  a  period  of 
four  hours  per  night  average. 

The  generator  is  kept  outside  the  tents  in  the  quadrangle  before  described 
in  the  arrangement  of  the  hospital.  It  is  connected  by  means  of  ^-inch 
tubing  with  the  diflPerent  tents,  the  tube  being  carried  along  the  ridge  pole. 
Connection  with  the  special  burners  employed  is  made  by  means  of  the 
T-shaped  connections  and  shorter  pieces  of  rubber  tubing. 

The  light  is  a  very  bright  one,  and  can  be  made  more  so  if  desired  by 
means  of  reflectors.  On  the  other  hand,  it  can  be  toned  down  if  desired  by 
means  of  shades. 


APPENDIX  XIII. 

SUPPLEMEXTA  RY  DRESSING  ChEST. 

(Weight,  100  lbs.) 

This  chest  was  adopted  on  the  recommendation  of  Lieut. -Colonel 
Worthington,  the  Officer  in  charge  of  the  Canadian  Field  Hospital,  and 
contains  in  a  compact  form  a  great  variety  of  very  useful  surgical  appliances 
which  are  constantly  required  under  active  service  conditions. 

A  detailed  list  will  be  found  attached.  The  appliances  brought  most 
prominently  before  the  notice  of  the  Board,  and  which  they  consider  much 
superior  to  anything  supplied  in  the  English  field  equipment,  are  : — 

(«)  Yucca  Splinting. — This  splinting  is  made  of  built-up  wood  fibre, 
which,  when  soaked  in  water,  can  be  moulded  to  any  part  of  the 
body,  and,  when  dry,  retains  its  shape  excellently.  It  is  very 
light,  and,  in  the  opinion  of  the  Board,  would  be  a  great  improve- 
ment on  the  English  pattern  splintings  if  adopted. 

{h)  Plaster  of  Paris  Bandages. — These  are  coiitained  in  sealed  tins  of 
two  sizes,  and  are  ready  for  immediate  use,  simply  requiring  to  be 
dipped  into  water.  They  have  been  found  especially  useful  in  cases 
of  compound  fracture  (a  window  being  cut  out  of  the  bandage), 
simple  fractures,  and  sprains. 

(c)  Adhesive  Strapping. — This  is  much  superior  to  our  own,  being  both 
firmer  and  more  adhesive. 

{d)  A  large  supply  of  the  ligatures  before  described  is  carried  in  this 
chest,  and  in  addition  it  contains  a  small  housewife  holding  dry  silk 
ligatures  on  glass  bobbins  and  of  various  sizes,  which  are  both 
portable  and  easily  accessible. 

(e)  Irrigating  tubing  and  indiarubber  funnels  are  carried  in  this  chest. 
These  articles  are  exceedingly  useful  in  the  field. 

(/)  Triangular  tins  of  plasters  such  as  belladonna,  mustard,  cantharides, 
&c.    These  are  in  constant  demand  in  field  practice. 
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Instruments. — A  large  assortment  of  surgical  instruments  are  contained 
in  this  chest.  These  are,  with  few  exceptions,  carried  in  small  rolls  made  of 
canvas  and  lined  with  fleecy  wool,  with  fleecy  wool  flaps,  and  fit  into  elastic 
compartments  in  these  rolls,  the  whole  being  fastened  round  with  an  ordinary 
strap  and  buckle. 

The  following  articles  were  specially  noted  by  the  Board  as  useful,  and 
which  they  would  advise  being  adopted  into  our  field  service  equipment  : — 

(a)  An  exceedingly  neat  and  complete  "  eye  "  case.    The  whole  case  is  only 
the  size  of  a  small  cigarette  case.    This  is  very  portable  and  useful. 
(6)  A  rectal  speculum,  an  exceedingly  useful  instrument  in  a  field  hospital, 
(c)  A  strong  needle-holder. 
{d)  Strong  scissors  curved  on  the  flat, 
(e)  Transfusion  cannula  with  rounded  points. 
(/)  A  dental  mouth  gag. 

{g)  Several  key  rings,  each  carrying  six  Spencer  Wells  forceps.  The 

English  capital  cases  do  not  contain  nearly  enough  of  these  useful 

instruments  for  a  severe  operation. 
{h)  Pencil  case  thermometer's  with  safety-pin  and  chain  attached.  (In 

general  use  in  the  profession  in  Canada.) 
(i)  An  aluminium  case  containing  a  selection  of  needles, 
(y)  A  fairly  complete  set  of  dental  instruments  and  temporary  stopping 

implements. 
[h)  A  Pacquelin  cautery. 

Contents  of  No.  1  Supplementary  Dressings  and  Instruments. 

Contents  of  left  front  compartment — 
1  instrument  roll  containing— 
2  tongue  depressors. 
12  pairs  Tait's  artery  forceps. 


2  pairs  needle  holding  forceps. 
12     ,,  scissors. 


1  instrument  roll,  containing — 

,3  Pomeroy  ear  syringes. 

]  clinical  thermometer. 

1  Denhardt's  mouth  gag. 

3  razors. 

3  silver  tracheotomy  tubes. 

1  pair  vulsellum  forceps. 

1  saline  transfusion  apparatus. 

6  silver  catheters. 

Contents  of  left  back  compartment — 
1  instrument  roll,  containing — 

1  dozen  tooth  forceps. 

1  Potain's  aspirator. 

1  spool  adhesive  plaster. 

2  1-yard  oil  silk. 

2  1-yard  G.  P.  tissue. 
1  case  knife. 

Contents  of  bottom — 

1  instrument  roll  containing — 

1  eye  instrument  case. 

1  set  Murphy's  buttons. 

1  antitoxin  syringe. 

3  filled  needle  cases. 

'    1  Pratt's  rectal  speculum. 

1  pair  Parkin's  retractors. 

2  bristle  probang. 
17  drainage  tubing. 

1  5 -yard  jar  iodoform  gauze. 

1  5 -yard]  ar  plain  sterilised  gauze. 

1  5-yard  supp.  gauze. 

1  5 -yard  carbolised  gauze. 

15  Fielding  dressing  sets. 

P  Yucca  splints. 


3  cases  knives. 
2  papers  pins. 

1  laryngeal  set. 

2  boxes  safety  pins. 

1  Morgan  ligature  case. 

4  spatulae. 

3  spools  linen  thread. 


1  1-yard  isinglass. 

3  cakes  germicidal  soap. 

2  corkscrews. 

2  1 -dozen  finger  cots. 
1  iodoform  duster. 
1  aristol  duster. 


Paris  bandaging 
Paris  bandaging 


3  plaster  of 

(2-inch). 
3  plaster  of 

(3-inch). 
1  lb.  absorbent  cotton. 
1  rubber  apron. 
3  razor  strops. 

1  Clover's  inhaler. 

2  air  cushions. 

1  dozen  triangular  bandages. 
6  instrument  dishes. 

6  flannel  bandages. 

2  Bergmann's  operating  gowns, 
1  LB,  bed-pan 


337 


Contents  of  right  front  compartment  — 
1  5 -yard  adhesive  plaster. 
1  1-yard  belladonna  plaster. 
1  1-yard  belladonna  and  cap- 
sicum plaster.  _ 

1  1-yard  cantharides  plaster. 

2  bottles  catgut. 

2  boxes  safety-pins. 

1  coil  silkworm  gut. 

Right  back  compartment  contents — 
12  soft  rubber  catheters. 
4  Esmarch's  tourniquets. 

2  litres  head  coils. 

3  enema  syringes. 

6  I.E,.  rectal  tubes. 

2  rubber  bandages  (2|-inch). 

2  I.R.  ear  bags. 


1  box  Fowler's  ligature  tubes. 

1  box  emergency  tube  of  silk- 

worm gut. 

2  boxes  ethyl  chloride. 

3  spools  of  adhesive  plaster  ( 1-in. ) 
1  spool  of  adhesive  plaster  (2-in.) 
1  methylated  spirit  lamp. 


3  combination    F.S.    and  H.W. 
bottle. 

1  set  rubber  tubing  for  trans- 

fusion apparatus. 
3  1 -dozen  finger  cots. 

2  sets  rubber  tubing  for  Potain's 

aspirator. 


Contents  of  No.  2  Case  Supplementary  Dressings,  &c. 


Left  back  compartment — 

1  Potain's  aspirator. 

1  thermo-cautery. 

2  phonendoscopes. 

3  coils  silkworm  gut. 

1  dozen  absorbent  cotton  mops. 

Left  front  compartment — 

1  5 -yard  roll  adhesive  plaster. 
1  1-yard  roll  belladonna  plaster. 
1  1  -yard roll  bell,  and  caps,  plaster. 
1  1-yard  cantharides  plaster. 
1  box  safety-pins. 
1  tube  ethyl  chloride. 

Contents  of  bottom — • 

1  eye  instrument  set. 

1  set  Murphy's  buttons. 

1  antitoxin  syringe. 

3  filled  needle  cases. 

1  Pratt's  rectal  speculum. 

1  pair  Parker's  retractors. 

2  bristle  probangs. 

1  5-yard  jar  iodoform  gauze. 
1  5 -yard  jar   plain  sterilised 
gauze. 

1  5 -yard  jar  supp.  gauze. 

1  5-yard  jar  carbolised  gauze. 

15  field  dressing  sets. 
9  Yucca  splints. 

Right  front  compartment — ■ 

2  tongue  depressors. 

16  pairs  Tait's  artery  forceps. 

Instrument  roll  containing — 

2  Pomeroy  ear  syringes. 

1  dozen  clinical  thermometers. 
1  Denhardt's  mouth  gag. 

3  razors. 
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silver  tracheotomy  tubes, 
pair  vullsellum  forceps, 
saline  transfusion  apparatus, 
silver  cathethers. 
Anglin  ribbed  catheters, 
case  knives. 

2  U 


1  iodoform  duster. 

1  aristol  duster. 

2  1-yard  boxes  oil  silk. 
1  1-yard  G.P.  tissue. 

1  1-yard  isinglass  plaster. 

3  cakes  germicidal  soap. 

2  spools  adhesive  plaster  (2-inch). 
2  „  „  „  (1-inch). 
2  boxes  ligature  emergency  tul)es. 
9  dozen  camel  hair  pencils. 


bandages 


bandages 


3  plaster    of  Paris 

(2-inch). 

3  plaster     of  Paris 

(1-inch). 

1  lb.  absorbent  cotton. 

1  rubber  apron. 

3  razor  strops. 

1  Clover's  inhaler. 

2  air  cushions 

3  instrument  dishes. 

1  dozen  triangular  bandages. 
6  flannel 

2  Bergmann's  operating  gowns. 

1  LP.  bed-pan. 

2  pairs  needle  holders. 
12  scissors. 

3  nail  brushes. 
1  corkscrew. 

3  spools  linen  thread. 

1  laryngeal  set. 

2  boxes  safety-pins. 

1  Morgan's  ligature  set  silk. 

3  1  dozen  finder  cots. 

O 

3  paper  pins. 

4  spatulae. 
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APPENDIX  XIV. 

Geneeal  Pvemarks  on  the  proposed  Field  Ambulance  for  the 
Keception  of  160  Wounded,  Divisible  into  Four  Sections — One 
Field  Ambulance  to  be  Attached  to  each  Brigade  of  Infantry. 

It  will  be  observed  that  in  the  proposed  field  ambulance  the  personnel  is 
considerably  increased  in  some  particulars  when  compared  with  the  recognised 
establishment  of  the  present  bearer  company  and  field  hospital.  This  is 
considered  to  be  essential.  It  is  never  a  good  policy  to  take  the  field  with  a 
weak  unit.  Allowance  must  always  be  made  for  certain  wastage  in  personnel 
— Officers  and  men — and  this,  as  a  rule,  commences  •  early  in  a  campaign,  and 
seems  greatest  both  absolutely  and  relatively  at  this  period. 

The  reserves  (if  they  may  be  so  called)  in  the  front  line  of  medical  aid 
consist  in  an  ample  personnel  of  all  ranks  to  start  with. 
Reason  for  ^he  real  reserves  at  the  base  and  on  the  lines  of  communication  should 

"ersotin^^  ^^^^  ^®  required  until  the  campaign  has  made  some  progress.  Reserves  must, 
generally,    of  course,  be  organised  and  provided  for  from  the  first,  but  should  not  be 

wanted  at  the  very  outset  of  war. 
Number  of         jj-^         proposed  "combined  unit"  the  number  of  bearers  has  been 
increased     materially  increased,  in  fact,  doubled ;  four  sections  instead  of  two  ;  that  is, 
64  bearers  instead  of  32 ;  the  present  number  being   considered  wholly 
insufficient  for  the  most  ordinary  necessities  of  field  work. 
Increase  m  Two  Officers  instead  of  one  are  provided  for  the  increased  number  of 

supervise  bearers,  that  is^  one  Officer  to  two  stretcher  sections  (the  old  scale),  two 
work  of  the  additional  JST.  C.  Officers  (corporals)  are  also  added.  Thus,  total  strength  of 
bearers  in    the  four  sections  for  stretcher  work  would  be — 


Officers    2 

Sergeants  ...        ...        ...        ...        ...        ...        ...  2 

Corporals  ...        ...        ...        ...        ...        ...        ...  2 

Privates    ...        ...        ...        ...        ...        ...        ...  64 

Total   ^  70 

This  increase  materially  strengthens  the  aid  in  the  fighting  line,  where 
before  it  was  weak,  and  should  greatly  facilitate  the  removal  of  wounded  from 
the  field  either  during  or  after  an  engagement. 
Wagon  Instead  of  five  corporals  and  five  privates  as  "  wagon  orderlies,"  each  in 

charge  of  an  ambulance,  in  the  proposed  arrangement,  there  is  one  private  to 
each  ambulance — two  sergeants  in  sub-charge  of  four  ambulances  each — the 
whole  being  under  the  command  of  an  Officer. 

There  is  also  added  one  mounted  messenger  or  orderly  to  carry  messages 
l)etween  the  place  where  the  ambulance  wagons  rendezvous  and  the  "dressing 
station." 

Strength  of         Xhe  strength  of  what  here  is  called  the  "  wagon  party,"  with  eight 
ambulance  wagons,  is  as  follows  : — 


orderlies. 


the  wagon 
part3^ 


Officer      ...  ...        ...        ...     •  -••        ...        ...  1 

N.C.  Officer    2 

Wagon  orderlies  ...        ...        ...        ...        ...        ...  8 

Mounted  ditto  ...        ...        ...        ...        ...        ...  1 

Total  12 

The  distance  between  the  ambulance  station  [i.e.,  where  the  ambulance 
wagons  rendezvous)  and  the  "  dressing  station"  may  be  considerable,  and  it  is 
therefore  considered  desirable  that  an  Officer  should  be  in  charge  of  the 
wounded,  some  of  whom  may  be  gravely  injured  and  cannot  be  left  entirely 
to  the  care  of  N.C.  Officers  and  privates  en  route.  This  is  the  practice  in  the 
United  States  Army,  and  may  be  usefully  adopted  in  our  own.    The  mounted 
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ordei4y  Is  extremely  necessary  to  cover  gi'oufid  quickly  in  conveying  messages 
from  the  Officer  in  charge  of  the  ambulances  to  the  staff  of  tlie  dressing 
station  behind.  It  is  proposed  also  that  the  ambulance  wagons  (each  of  which 
has  a  driver  and  one  orderly)  should  carry  a  reserve  of  dressings  and  hosj^ital 
stores  ;  if  there  is  any  delay  in  the  transport  of  the  wounded  owing  to  the  road 
being  blocked,  or  the  advent  of  darkness,  if  an  action  has  been  fought  late  in 
the  day,  these  dressings  and  stores  will  be  found  extremely  useful  for  the 
sick  convoy. 

In  this  unit  the  personnel  of  the  "dressing  station"  has  been  especially 
considered.  The  position  to  which  all  the  wounded  of  the  brigade  converge 
should  be  the  "dressing  station,"  and  it  will  often  be  found  practicable  for  the 
"  tent  division  "  to  get  fairly  close  to  the  fighting  line  and  receive  the  wounded 
direct  from  the  field ;  the  dressing  station  and  tent  division  Avill  then  be 
merged  into  one.  Under  any  circumstances  at  whatever  place  it  may  be 
determined  upon  to  first  deal,  from  an  operative  point  of  view,  with  wounded, 
it  is  necessary  there  to  assemble  a  sufiicient  personnel  for  general  duty,  a  few 
of  the  most  highly  trained  orderlies,  and  the  most  skilled  of  the  surgical  stafi. 

The  staff  of  the  dressing;  station  as  it  now  stands  is  as  follows  : — 


Officers 

Sergeant  -  Mai  or 

"Sergeants  (one  as  compounder) 
Corporal  ... 
Privates  (one  as  cook) 


2 
1 
2 
1 
4 


The 

dressing 
station. 

The  tent 

division  of 

a  field 

ambulance 

shoaldforni 

the  main 

dressing 

station 

where 

possible. 


Total . . , 


...  10 


It  is  suggested  that  this  personnel  should  be  increased  so  as  to  include 
a  staff  of  Officers  and  men  for  the  "  operating  tent,"  and  in  addition  a 
"  slightly  wounded  section,"  and  a  proportionate  number  of  N.C.  Officers  and 
men  for  general  duty. 

For  duty  in  the  operating  tent  the  following  personnel  is  suggested  : — 

Officers      ...        ...        ...        ...        ...  ...        ...  2 

Staff-sergeant       ...        ...        ...        ...  ...        ...  1 

Corporal    ...        ...        ...        ...        ...  ...        ...  1 

Orderlies  (three  of  these  to  be  first  class  orderlies  and 

one  a  fatigue  man)      ...        ...        ...  ...        ...  4 


Increased 

personnel 

at  the 

brigade 

dressing 

station. 

Personnel 
of  operating 
tent. 


Total  ... 


For  duty  with  "'  slightly  wounded  section,"  for  which  a  few     receiving  Slightly 


tents  "  must  be  provided- 

'Officers 
Staff-sergeant 
Orderlies  ... 


wounded 
section . 


For  general  duty — 

Warrant  Officer  ... 
.  Staff-sergeants 
Cooks 

Quarmaster-sergeant 
Waterman 
Privates  ... 


General 
duty. 


Total  number  requii'ed  for  carrying  on  the  systematic  work  of  a  brigade 
dressing  station  would  be  about  24.  This  personnel  is  suggested  if  an 
advanced  dressing  station  is  established,  but  when  possible  the  tent  division 
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Specially 
trained 
orderlies  for 
operating- 
tent. 

Tent 
division. 


Mixture  of 
auxiliary 
medical  aid 
with  the 
R.A.M.C. 
units. 


Number  of 
ambulances 
for  a 
combined 
field  unit. 


Proportion 
of  ambu- 
lances to 
eifective 
force  in 
U.S.  Army. 


should  he  pushed  forward  for  this  purpose,  but  the  general  arrangement  as 
here  indicated  might  still  be  followed  as  far  as  the  distribution  of  work  is 
concerned. 

The  sergeant-major  should  exercise  a  general  supervision  over  all  personnel 
and  general  arrangements  for  reception  of  wounded. 

One  staff-sergeant  acting  as  compounder,  the  quartermaster-sergeant 
issuing  all  necessary  stores,  the  cooks  preparing  food — some  for  the  wounded 
and  others  for  the  bearers — the  work  of  the  latter  being  of  the  most  exacting 
and  fatiguing  na^ture. 

The  N.C.  Officers  and  men  selected  for  work  in  the  operating  tent  should 
all  have  had  a  training  in  the  operating  theatre  of  one  of  our  military  hospitals 
and  thoroughly  understand  the  requirements  of  an  operation,  and  be  skilful  in 
the  proper  preparation  and  sterilisation  of  instruments,  ligatures,  drainage 
tubes,  dressings,  swabs,  and  sponges,  &c. 

The  personnel  of  the  tent  division  is  shown  in  the  tables.  The  total  of  44 
includes  four  Officers  and  a  quartermaster,  but  in  camp  the  bearer  division 
will  do  all  the  rough  work — -pitching  tents,  digging  latrines,  and  generally 
assisting  in  all  the  various  offices. 

Under  any  circumstances  it  is  necessary  to  guard  as  far  as  possible 
against  shortage  and  diminution  in  the  ranks  of  our  orderlies  from  death  and 
sickness,  and  one  trained  orderly  should  be  provided  for  every  three  or  four 
patients  at  the  commencement.  The  suggested  amalgamation  meets  this 
difficulty  to  some  extent  in  field  ambulance  units,  as  in  camp  the  "  tent 
division  "  orderlies  would  be  augmented  by  men  from  the  bearer  division,  who, 
although  not  so  highly  trained,  can  relieve  the  sick  attendants  of  a  good  deal 
of  laborious  work  which,  with  a  small  personnel,  they  would  have  to  undertake 
in  addition  to  their  nursing  duties. 

As  to  the  rank  and  file  of  the  field  ambulance,  it  is  thought  that  a 
large  number  of  them  should  be  drawn  from  the  Auxiliary  Medical  Services — • 
certainly  a  large  number  of  the  bearers,  wagon  orderlies,  and  possibly  a  few 
good  N.C.  Officers.  The  personnel  of  our  highly-trained  Royal  Army  Medical 
Corps  orderlies  should  not  be  exhausted  in  the  mere  routine  of  bearer  work. 
They  should  be  reserved  as  far  as  possible  for  nursing  duties  both  in  the  field 
units  and  elsewhere. 

The  number  proposed  here  is  eight — two  for  each  section.  This  is  a 
reduction  on  the  old  establishment  of  10,  but  the  proposed  pattern  ambulance 
will  hold  four  lying-down  cases  instead  of  two.  The  suggestion,  too,  has  been 
made  of  allowing  one  ambulance  to  be  attached  on  the  line  of  march  for  each 
infantry  regiment,  which  might  be  handed  over  to  the  ambulance  company 
before  an  action.  It  should  be  a  light-pattern  wagon,  and  could  either  form 
part  of  the  regimental  transport  or  be  considered  as  lent  only  from  the  field 
ambulances.    The  latter  would  probably  be  the  better  plan. 

In  the  American  Army  an  ambulance  is  allowed  to  every  400  men  of  the 
effective  force.  If  the  requirements  of  ambulance  transport  for  British  troops 
be  similarly  estimated,  eight  ambulances  for  the  field  unit  and  one  per 
regiment  would  be  about  the  proper  proportion. 

The  system  of  allowing  one  ambulance  per  regiment  on  the  line  of  march 
is  adopted  in  the  French  and  German  Armies  and  in  that  of  the  United  States. 
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Detail  of  Duties  of  N.C.  Officers  and  Men  of  Section  of  Field  Ambulance 
ivhen  in  Camp  and  on  Line  of  March. 


Each  section  will  camp  and  act  independently  of  the  other,  and  will 
cany  out  all  routine  duties  in  the  same  manner  as  a  company  of  a  regiment. 


Ranks. 

Staff 
Sergeants 

and 
Sergeants. 

Corporals 
and 
Lance- 
Corporals. 

Privates. 

Detail  of  Duties. 

1 

— 

— 

The  senior  N.C.  Officer  -will  act  as  Sergeant-Major  and 
Chief  Wardmaster,  working  directly  under  the  Officer  in 
charge  of  section. 

1 

— 

— 

To  act  as  compounder. 

X 

Will  have  charge  of  the  stretcher  section  when  on  line  of 
march,  and  in  camp  will  perform  the  duties  of  Assistant 
Wardmaster,  and  if  required  will  also  act  as  compounder. 

1 

1 

The  N.C.  Officer  will  perform  the  duties  of  steward  and 
pack  store  keepei',  assisted  by  one  private. 



- 

1 

2 

The  IST.C.  Officer  will  act  as  master  cook  for  the  section, 
and  two  privates  as  assistants.    These  will  be  increased 
when  ill  camp  by  two  privates  from  the  stretcher  section, 
for  rough  work  and  fatigues  in  connection  with  the  field 
kitchen. 

— 

1 

— 

To  act  as  wagon  N.C.  Officer  on  line  of  mai-ch,  and  when 
in  camp  will  have  charge  of  camp  sanitary  work  and 
general  camp  fatigues. 

6 

First  class  orderlies  to  have  charge  of  ward  tents,  and 
when  in  camp  to  be  increased  by  an  additional  six  men 
of  the  stretcher  section. 

— 

1 

Clerk  to  the  Officer  in  charge  of  section,  and  keep  section 
"  A.  and  D.  Book "  when  engaged  as  a  separate  unit, 
under  the  supervision  of  the  senior  N.C.  Officer. 

1 

Waterman,  accompanying  water  cart  on  march  and  keeping 
it  filled  ;   also  when  in  camp  will  have  charge  of  all 
drinking  water  and  filters. 

2 

Wagon  orderlies  when  on  line  of  march,  and  when  in  camp 
will  be  employed  on  general  camp  fatigues  under  the 
sanitary  N.C.  Officer. 

16 

Stretcher  bearers  while  on  line  of  march,  marching  in  front 
of  ambulance  wagon  with  the  N.C.  Officer  in  charge.  In 

camp  these  men  will  be  detailed  as  under :  — 

Ward  orderlies        ...        ...        ...        ...  6 

To  assist  cooks        ....     ...        ...        ...  2 

„       compounder        ...        ...        ...  1 

„      steward    ...        ...        ...        ...  1 

Messenger    ...        ...        ...        ...        ...  1 

Washerman  ...        ...        ...        ...        ...  1 

Latrines  and  general  camp  futigues        ...  4 

3 

Supernumeraries.    Two  of  these  will  be  Officers'  servants, 
and  the  other  a  spare  man  to  replace  any  casualty  that 
may  occur. 

3 

3 

32 

Total. 

(3959) 
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Notes  on  the  ■proposed  Equipment  for  Mounted  Field  A-mhulance  by  Sections. 

Medical  and  Surgical  Outfit. — Each  ambulance  or  toiiga-  carries  a  supply 
of  surgical  material  and  other  requisites  for  the  sick.  The  following  articles 
taken,  from  the  "  Medical  Manual "  of  the  United  States  Army,  are  recom- 
mended to  be  carried  in  lieu  of  heavier  equipment,  viz.  : — 

1  field  operating  case,  small  (para.  306). 

1  mess  chest,  small  (outfitted  for  25  patients,  (para.  323). 

1  field  range,  small  (para.  324). 

1  United  States  Army  medical  and  surgical  chest  for  detached  services 

(para.  305). 
1  food  chest  (para.  292). 

Each  Medical  Officer's  mounted  orderly  to  carry  the  "  orderlies'  pouch 
{see  para.  273  United  States  "Medical  Manual"). 

The  above  would  be  carried  in  two-wheeled  carts  and  any  reserve  material, 
&c.,  in  the  G.S.  wagon,  second  line  of  transport. 

General  Equipment. 

Tents,  blankets,  rations,  &c.,  on  the  same  lines  as  proposed  for  the  section 
of  a  field  ambulance. 

The  tents  recommended  are  the  Indian  pattern,  80  lbs.,  and  the  square 
bell  tent  lately  used  by  the  Imperial  Yeomanry  Field  Hospital. 
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APPENDIX  XVII. 
Detail  of  Imperial  Yeomanry  Ambulance. 


lAGRAMS  2,  3,  4,  5,  and  6,  to  illustrate  the  Latest  Type  of  Ambulance  for  Imperial 
Yeomanry.  The  Committee  are  indebted  to  Captain  G.  Pearson  (retired  pay),  Royal 
Hospital,  Chelsea,  for  sketching  these  diagrams. 


EiG.  3.  EiG.  1. 

B.  Stretcher  Carriera.  F.F.  The  lathes  extend  full  length  of  sides  of  body 

C.  Seats,  folding.  of  ambulance  used  for  carrying  a  spare  pole 

or  swingletrees,  and  for  light  kits. 
C.C.  Seat  raised — space  for  six  men.  Stretchers, 
wlien  not  in  use,  placed  beneath  the  seats. 
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Fig.  5. — The  Latest  Pattern  Ambi] lance  Wagon,  with  luiprovements. 
X.  The  tank  is  now  placed  in  the  rear  of  the  wagon,  vide  "  Report  on  Ambulances."    It  is  easily  unshipped 

for  refilling. 


1 


A  A2 


o 


A^ 


Fig.  6. 


Fig.  7. — Section  of  Stretcher 
Attachment. 


Diagrams  marked  2,  3,  4,  5,  and  6,  extracted  from  Report  by  Major  Stonham,  C.M.G., 
Imperial  Yeomanry  Field  Hospital. 

Noie  to  Fig.  6. 

A.  Patent  spring  attachments  for  carrying  stretchers. 

A2.  Stretcher  attachments  which  fold  up  to  roof  when  not  in  use. 

B.  Seats  running  the  whole  length  of  body  for  sitting  patients  when  the  two  lower  tiers  of  stretchers  are  not  in 

use.    These  seats  fold  down  against  the  body  when  they  are  not  in  use. 

C.  Passage-way  up  the  centre  of  wagon  for  attendants  to  pass  between  the  stretchers. 

D.  Bars  to  afford  support  to  CMitre  pillars  when  attachments  are  loaded. 

E.  Light  pillars  suspended  from  roof  and  carrying  centre  stretcher  attachments.    These  fold  up  to  roof,  and 

are  secured  by  straps  when  not  in  use. 
P.  Pulleys  for  patients  in  top  stretchers  to  help  them  to  steady  themselves  or  shift  their  position. 
Or.  Folding  tailboard,  the  centre  batten  of  which  forms  a  step  when  the  tailboard  is  down. 

H.  Lathes  going  full  length  of  body  for  light  kits,  &c. 

I.  RoUed-iip  curtain  which  can  be  let  down  to  partition  off  the  stretchers,  if  necessary. 
J.  Rollers  to  facilitate  running  the  stretchers  into  the  body  of  wagon. 

K.  llooks  of  pulley  which  take  the  handle  of  the  stretchers  when  raising  or  lowering  the  top  tiers. 
L.  Winch  of  pulley. 
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APPENDIX  XVIII. 

Description  or  the  Canadian  Ambulance. 

(Extracts  from  the  Proceedings  of  a  Board  held  in  South  Africa,  Lieut. -Colonel 

E.  Porter,  Pi.A.M.C.,  President.) 

This  wagon  weighs  9  cwt.,  against  which  our  ambulances  weigh  18|-  cwt. , 
and  is  built  of  very  light  material,  the  wheels  being  of  hickory.  It  can  carry 
four  lying-down  cases,  two  on  stretchers  on  the  floor  of  the  wagon  and  two  on 
stretchers  above  these,  supported  in  a  manner  that  will  be  hereinafter  described. 

The  great  drawbacks  to  this  wagon  as  an  ambulance  are  :  (1)  that  there 
is  no  seating  arrangement  for  patients  ;  (2)  that  when  four  patients  are  being 
carried  as  "  lying-down  cases  "  there  is  no  room  for  their  kits. 

The  Board  have  had  an  opportunity  during  the  last  three  months  of 
seeing  these  wagons  in  daily  use  on  the  veldt,  and  they  must  record  their 
opinion  that  they  have  stood  the  rough  work  very  well  indeed.  Being  very 
light  however,  they  are  perhaps  better  suited  for  the  transport  of  sick  between 
a  field  and  a  stationary  hospital  when  they  can  keep  more  or  less  to  a  road, 
than  to  "  trek"  work  over  rough  country,  but  all  wagons  are  bound  to  be  more 
or  less  shaky  when  travelling  over  such  country  as  our  forces  have  been  lately 
operating. 

The  Board  are  of  opinion,  however,  that  a  wagon  for  ambulance  work 
constructed  upon  somewhat  similar  principles,  but  longer  in  the  body  and  with 
wheels  of  a  modified  artillery  pattern,  with  iron  hub  and  spokes  closer  together, 
would  be  more  suitable  for  general  service  work.  These  wagons  should  be  so 
constructed  that  they  could  carry  four  lying-down  cases  and  two  sitting  up, 
with  spare  room  for  kits.  One  great  improvement  on  the  English  ambulance 
is  a  small  metal  tank  holding  nine  gallons  of  water  and  fitting  under  the 
floor  at  the  tail  end  of  the  wagon.  This  tank  can  be  easily  removed  and 
boiled  and  then  replaced.  This  ensures  a  supply  of  sterile  water  during  the 
day's  march. 

Description  of  Amhulance. 

r  Length  ...        ...    8  feet  6  inches. 

Light  body  on  four  wheels <  Width    ...        ...    4    ,,    2  ,, 

[^Height  of  side  ...    1  foot. 
Wheels  of  light  hickory,  very  narrow.    Fourteen  spokes  in  large  wheel. 
Twelve  spokes  in  small  ditto.    Wheels  go  under  the  body  in  turning. 

In  front,  over  axle  and  lock,  is  a  strong  spring  ;  two  springs  of  a  similar 
make  behind. 

Diagram  of  Front  Carriage-Lock  and  Spring. 

JNOIA  ^^^'^^^..-<^^^^^  3PR/NG 

BUFFER.       ^^:^^<^.  ...inric 


Iii  the  centre  of  each  spring  and  supported  on  the  upper  side  of  the 
lower  half,  are  indiarubber  buflers. 

Tree  known  as  the  whiffle  tree  is  a  double  tree  formed  as  in  annexed 

Diagram  of  the  Double  (Whiffle)  Tree. 


diagram.  Brake  is  worked  by  foot  from  the  driver's  seat.  Covered  with 
light  duck  supported  on  four  bale  hoops.    The  duck  rolls  up. 
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Carried  under  the  body  are  the  following  articles  : — Iron  tank  (before 
described),  axe,  pick,  jack,  spade,  and  spanner,  and  back  supports  for  upper 
stretchers  (see  diagram). 

Cross-section  of  Ambulance  without  Bale  Hoops  and  with  Back  Stretcher  Rest  in  Position. 


/ 

BAC/C  UPPER  STRETCHER  REST 

IN  posmoN. 

\ 

rcOOR  or  AMBULANCE . 

1 

1 
1 

—  ^'2-  * 

WATER 
TANK. 

The  upper  stretchers  are  supported  as  follows  : — 

In  Front. — The  handles  rest  on  the  back  of  the  driver's  seat,  which  has 
spaces  cut  as  in  the  accompanying  diagram,  the  stirrups  go  close  to 
the  wood  of  seat.  ., 

Diagram  to  show  Slots  in  top  of  Driver's  Seat  to  allow  the  Front  Handles 
of  Stretchers  to  fit  in  and  so  prevent  shaking. 

—\or~  io  o.n  — —  XQj— 

Behind. — By  means  of  a  special  support  carried  under  the  ambulance, 
of  wood  jointed  at  two  places  and  so  arranged  that  it  fits  tightly 
into  the  ambulance,  forming  a  rest  2  feet  6  inches  from  the 
floor  of  it.  This  wood  has  on  its  inner  side,  when  in  position,  four 
catches,  as  in  the  accompanying  diagram,  for  the  stirrups  of  the 
stretchers,  which  are  thus  kept  from  shaking  about. 

Diagram  to  show  the  Catches  on  Ambulance  (inner)  Surface  of  Back  Rest 
for  Stretchers  to  prevent  shaking. 


Loading  the  Ambulance. 

The  stretchers  on  the  rests  are  first  loaded.  For  this  purpose  one  man 
enters  the  ambulance  over  the  driver's  seat,  and  takes  the  head  handles  of  the 
stretcher  and  carries  it  up  to  the  front  of  the  ambulance,  fitting  it  into  the 
grooves  in  the  driver's  seat,  the  orderlies  outside  holding  up  and  passing  along 
the  foot  end  of  the  stretcher,  fitting  it  into  the  catches  in  the  special  rest. 

The  floor  stretchers  are  loaded  into  the  wagons  in  the  same  manner  that 
we  load  the  ordinary  ambulance  wagon,  with  the  exception  that  the  foot  end 
of  the  stretcher  is  put  in  first. 

Water  Cart. 

This  is  a  metal  tank  shaped  exactly  like  our  own  cart,  and  divided 
longitudinally  down  the  centre  by  an  iron  plate.  It  has  three  points  which 
make  it  a  distinct  improvement  on  our  own.    These  are  : — 

(a)  A  metal  strainer  to  prevent  pieces  of  stick,  straw,  &c.,  entering  the 
body  of  the  cart,  and  easily  removable  for  cleaning  purposes.  This 
is  carried  in  position  and  not  in  a  separate  "  pocket "  as  in  our 
carts. 

(6)  It  is  closed  by  a  manhole  at  the  top  with  an  oval  door  fastened  down 

with  clamps  as  in  the  portholes  of  a  ship, 
(c)  A  flush  hole  at  the  bottom  which  is  an  important  improvement,  but 
which,  in  the  opinion  of  the  Board,  is  not  large  enough. 
(3959)  2  Y 
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APPENDIX  XIX. 
Equipment — General  Hospital, 
Medical. 


Items  in  scale  of  medicines  allowed  for  general  hospital  requiring 
alteration,  showing  those  not  required  and  those  necessary  : — 


Medicines. 

Regulation 
allowance. 

Not 
required. 

Required, 

1 

Remarks. 

Acidum  Boricum  ... 

lbs. 

16 

— 

30 

„       Carb.  Liquidnin  ... 

20 

— 

40 

„  Tabloids   

No. 

Nil 

— 

5,000 

— 

,,       Citricum  ... 

lbs. 

1 

Nil 

,,       Gallicum,  5-gr.  tabloids 

No. 

— 

— 

250 

„  Phosphoricum 

ozs. 

4 

Nil 

„  Taunicum 

lbs. 

1 



— 

Adeps  Lanoe  Hydrosus 

i> 

2 

Nil  . 

— 

^ther,  Angesthetic 

•)-. 

5 

— 

10 

Ammonii  Bromidum 

91 

4 

— 

2 

Aqua  Desillata 

?  J 

1 

Nil 

— 

Buchu  Folia 

„ 

I 

») 

— 

Capsici  Pnlvis       ...  ... 

OZS. 

4 

,, 

— 

Chloroform 

lbs. 

10 

— 

20 

Methyl.   

1 

Nil 

— 

Collodium  ... 

ozs. 

■  8 

— 

5  lbs. 

Gallse  Pulvis 

8 

— ' 

4 

Hydrarg.  Perch.  Tabloids 

No. 

— 

— 

5,000 

lbs. 

1  " 

— 

10 

Ipecac.   Pulv.    Sine   Emetine,  5 

■grain 

tabloids  ... 

No. 

— ■ 

— 

1,000 

— 

Liq.  Arsenii  et  Hydrarg.  lodidi  ... 

ozs. 

8 

Nil 

Liq.  lodi  Fortior  ... 

lbs. 

2 

99 

—  ' 

Liq.  Picis  Carb. 

2  . 

59 

— 

Mistura  Pro  Diarrhoea 

1 

99  ■ 

— 

Oleum  CassiiB 

ozs. 

1 

— 

Paraffinum  Molle  c.  Hg.  ... 

lbs. 

2 

„ 

— 

Oxidi  Rubri  (iv  grs.  to  5i) 

5) 

.  2 

9)       -  ■■■■ 

— 

Phenazonum  (Antipyrin)... 

2 

— 

I 

„           S-gr-  tabloids 

No. 

— 

— 

250 

Pills  and  Tablets  

— 

— 

5 

Tablets  No.  1   

tabes 

— 

— 

5 

„     No.  2   

No. 

— 

-— 

5 

„     No.  3   

)) 

5 

„      No.  4  ...   

9) 

—  ■  , 

— 

5 

„     No.  5  

19 

5 

„     No.  6                           .  ... 

99 

5 

„     No.  7   

99 

5 

Pills  No.  8  ...  ;.. 

99 

10  - 

„    No.  9  ...       ...       ....  .  ... 

•      99  - 

.  .100   

Tablets  No.  10      ....       ...  ... 

■  5,  ' 

,    .50;  •   .  • 

Pills  No.'l]  ...   

t>."""' 

„    No.  12   

9? 
99 

10 

Tablets  No.  14   

99 

50 

„      No.  15   

99 

50 

Potassii  Bicarbonas 

lbs. 

8 

4 

„            „          10-gr.  tabloids 

No. 

250 

„      Nitratis  ... 

lbs. 

2 

1 

Pulvis  Antimonialis 

ozs 

1 

Nil 

Quin.  Acid.  Sulph.,  2-gr.  tabloids 

No. 

2,000 

,,            ,,        5-gr.  tabloids 

2,000 

Scammonii  Pulvis... 

OZS. 

2 

Nil 

Senega  Radix 

lbs. 

1 

Senne  Radix 

>5 

boxes 

..2  .  - 

Sinapis  Charta  (Rigolot's) 

6 

10 

SodaB  Salicylas,  5-gr.  tabloids 

■  No. 

1,000  . .  - 

Tinctura  Colchici  Sem.  ... 

ozs. 

4 

Nil  " 

„  Hyo.scyamus 

lbs. 

6 

:   ...  1 

■    8  ■ 

1 

J 
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Medicines. 

Kegulation 
allowance. 

Not 
required. 

Required. 

Remarks. 

Zmci  Sulphocarbolas 

lbs. 

1 

2 

1 

Ziymme  (Jiixt.  Jrancreatin;,  \  oz 

in  each  bottle 

doz. 

12 

X  yji.       kjXjVj  v\ji±iQ III  sL 

milk. 

Salol.,  tabloids 

No. 



2,000 

Jliaston  s  byrup,  5-gr,  tabloids  ... 

No. 

1,000 

Calcium  chloridum 

lbs. 

1 

Trional  .               ...  .... 

)> 

1 

Oorcl          ...  ... 

)> 

2 

Corks,  vtal  ... 

gross 

2 

4 

„     ^  pint  ...   

2 

if 

4 

lialhpots,  nested  (panmer)  - 

doz. 

2 



6 

L/abels,  ward 

No. 

.500 

1,000 

,,  poison 

500 

1,000 

„      external  use 

») 

400 

I'ooo 

Packthread... 

lbs. 

X 

4 

1 

raper,  nltering     ...  ... 

quires 

1 
4 

6 

1 

Pill  boxes,  chip     ...  ... 

papers 

10 

paper   

3 

10 

Dottles,  vial,  \  oz.... 

doz. 

1 

5 

,,         ,,    1  oz   ... 

2 

10 

„         „    2  oz  

,3 

5 

„         „  4oz....   

» > 

3 

5 

„         ,,    6  oz.... 

5 

20 

„        „    8  0Z...1 

?) 

4 

20  ' 

„         „  12  oz  

)5 

1 

4 

,,      fluted,  poison,  1  oz. 

H 

3 

5 

Measures,  graduated,  2  oz. 

No. 

6 

12 

_  4oz.       _  ... 

6 

— 

12 

Funnels,  enamelled,  instead  of  tin... 

6 

(.; 

Instruments,  appliances,  drugs,  Sfc, 

necessari/  for  Pathological  and 

Bacteriological  Laboratory 

No. 

Nil 

1 

All  to  be  packed 
in  one  case  com- 
plete. 

I 

! 


(3959) 


2  Y  2 
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APPENDIX  XX. 
Equipment — General  Hospital. 
Surgical. 


Items  in  surgical  scale  allowed  for  a  general  hospital  requiring  alteration, 
showing  those  not  required,  and  those  necessary  : — 


Surgical  Materials. 

Kegulation 
allowance. 

Not 
required. 

Required. 

Remarks. 

Bandages,  calico  ... 

No. 

250 

— . 

500 

„        flannel  ... 

50 

— 

100 

„        gauze,  double  cyanide 

)  5 

250 

— 

5,000 

,,        loose  woven,  sal-alemb. 

?1 

500 

— 

2,000 

,,        triangular,  sal-alemb.  ... 

24 

— 

100 

Camel  bair  pencils... 

) ) 

50 

— 

200 

Cotton  wool,  absorbent  ... 

lbs. 

40 

— 

100 

,,  boric... 

12 

— 

100 

,,         double  cyanide 

12 

— 

100 

„  sal-alerabrotb 

12 

— 

50 

Catgut  in  carbolic  oil 

tubes 

Nil 

■ — ■ 

6 

Drainage  tubing  (sizes  4  to  10)  . . . 

yds. 

12 

— 

21 

3  yards  of  each. 

Drainage    tubing    in  antiseptic 

solution  (sizes  1,  2,  and  3) 

tubes 

12 

— 

12 

Dredgers,  iodoform,  vulcanite 

No. 

6 

— 

20 

1  for  each  Nursing 

Sister. 

Eyeshades,  single  and  double 

20 

— 

40 

Gauze,  sal-alembroth 

yds 

300 

— 

1,000 

,,     double  cyanide 

300 

- — 

2,000 

,,  iodoform 

60 

— 

1,000 

Gutta  perclia  for  splints  ... 

It  tr 

lbs. 

2 

— 

10 

Jaconet  waterproof 

yds. 

25 

■ — 

100 

Leathers,  chamois  ... 

No. 

Nil 

— 

12 

Lint,  boric  ... 

lbs. 

60 

lOo 

, ,     fine  ... 

50 

— 

200 

,,     second  quality 
Needles,  surgeons'   (in  vulcanite 

50 

— ■ 

cases) 

No. 

Nil 

— 

12 

Pins,  common 

pkts. 

6 

— 

24 

.,  safety 

boxes 

12 

' — ■ 

100 

Plaster,  tape,  6-inch  tins... 

No. 

12 

— - 

50 

,,         ,,     1-inch  tins. . . 

24 

— 

100 

,,      soap,  cerate 

6 

■ — 

3 

Plaster  of  Paris,  ^  lb.  tins 

No. 

24 

— 

100 

Sheets,  old  linen  ... 

12 

— 

Nil 

Sheetins',  bleached  linen  ... 

yds. 

6 

— 

24 

Silkworm  in  carb.  glycei'. 

tubes 

Nil 

— 

10 

Spongio  piline 

yds. 

6 

— • 

20 

Surgeons'  sponges... 

No. 

24 

— 

Nil 

Syringes,  male,  glass 

24 

— 

50 

Tenax 

50 

20 

30 

Waterproof  cloth,  black  ... 

yds. 

12 

— • 

50 

Air  beds 

boxes 

2 

— 

6 

Air  pillows,  round... 

No. 

6 

— 

24 

Anvil  for  making  splints  ... 
Arm  slings,  leather 

?? 

Nil 

1 

?> 

4 

— 

10 

Caustic  holders 

)> 

i 

Qn 

o\) 

1  for  each  Nursing 

Crutches,  spring  heads  and  rubber 

Sister. 

heels 

pairs 

Nil 

12 

Double  inclined  plane  wires 

No. 

)) 

4 

Dressing  trays,  glass  (in  place  of 
those  at  present  tabulated) 

24 

J) 

Certain  portion  of 

Fracture  boxes,  general  ... 

)) 

2 

Nil 

contents  selected. 

„       cradles,  iron  portable  ... 

)? 

6 

24 

„       jaw  apparatus  ... 

?  J 

Nil 

2 

„  patella 

!) 

1 

Large  box  of  carpenters'  tools  for 

See  Ordnance  Mo- 

making splints,  &c. 

» 

1 

bilization  List. 

Hones,  Arkansas,  slip 

5! 

2 

Nil 

Ice  bags,  head 

5' 

Nil 

12 

Knives,  opening,  tin 

)5 

)) 

6 
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Surgical  Materials. 


Measuring  tapes  ... 
Rods,  glass... 

Scissors,  counter,  long  and  sliort 
Spatulas,  bone 


pairs 
No. 


sots 


Splints,  common  ... 

„      wire,  arm,  with  tapes    . . .  pairs 

„         „     leg,  right   No. 

„         „     leg,  left   

„               thigh      _   „ 

„      thigh,  long  (Liston's)    ...  ,, 

Swing  cradles  (Salter's)   „ 

Splints,  elbow,  jointed,  wire       ...  ,, 
„         ,,      (Jones')    ...  ... 

,,      forearm,  wire      ...        ...  pairs 

,,      leg,  tinned-iron   ...        ...  No. 

,,      thigh,  jointed  wood       ...  ,, 

Strops        ...        ...        ...        ...  ,, 

Thermometers,  clinical,  in  case  ,, 
Trusses,   steel,   single   (in  sizes 

Nos.  30  to  38)  

Tubing  for  aspirator       ...        ...  yds. 

Water  beds...        ...       ...        ...  No. 

Apparatus,  counter,  extension    ...  „ 

„         dislocation     ...        ...  ,, 

Shears  for  cutting  zinc  bandages  pairs 
„     for  cutting  gypsum  band- 
ages _    _„ 

Scales  of  Medical  and  Surgical  Equip- 
ment, as  shown  in  Section  6  "  Field 
Manual  for  General  and  Stationary 
Hospitals,"  are  not  required,  viz. : — 
Medical  companion  and  water  bottle. 
Surgical  haversack  and  water  bottle. 
Field  medical  panniers. 
Reserve  field  medical  panniers. 
Field  surgical  panniers. 
Field  fracture  box. 
Antiseptic  case. 
Amputating  instruments  ...        ...  No. 

Aspirators  for  use  with  any  bottle  „ 

Bougies  (Lister's),  plated,  in  case  ,, 
Electro  magnetic  machine  (large 
size) 

Hypodermic  cases...        ...        ...  ,, 

Irrigators  (Cripps'),  with  tubing  „ 

Spare  tubing  for  above    ...  ... 

Nozzles  for  above  ...        ...        ...  „ 

Microscope,  large,  in  case  (Appen- 
dix No.  22)   

Post-mortem  instruments...        ...  „ 

Razors       ...       ...       ...       ...  ,, 

Speculum,  ani       ...        ...        ...  ,, 

„        auris     ...        ...        ...  „ 

Spray  producers  (Listers')         ...  ,, 

„          ,,        (Richardson's)...  ,, 

Stethoscopes,  double,  aural        ...  ,, 

Syringes,  ear,  brass        ...        ...  „ 

enema  (Higginson's)  ...  „ 

Tonsil  guillotine  ...        ...        ...  „ 

Tooth     instruments  (Appendix 

^o.  25)  ...     _   „ 

Tooth-stopping  instruments  (Ap- 
pendix No.  24)  ...        ...        ...  ,, 

Tourniquet  screw  ...        ...        ...  ,, 

Esmarch's  solid  inoda-rubber  band 

tourniquets        ...        ...        ...  „ 

Esmarch's  bandages        ...       ...  „ 


Regulation 
allowance 


6 
Nil 


4 
Nil 


2 
12 

Nil 


Nil 
Nil 


3 
Nil 


1 

Nil 


1. 
1 

Nil 
2 

Nil 


Nil 


Required. 


30 

30 

8 
30 

12 
12 
12 
12 
12 

8 
12 
6 
12 
6 
2 
4 
1.50 

50 
6 
2 
1 
1 
1 


2 
1 
1 

24 
2 

6 
6 

1 

2 
6 

J 
1 


2 
12 

25 

1 

1 

1 

2 

10 

6 


Remarks. 


1  for  each  Nursing 

Sister. 
Ditto. 

4  pairs  each  size. 
1  for  each  Nursing 
Sister. 


Other  provision 
made. 


Spare  glasses  for 
same  to  be  kept 
at  base  depot. 


For  operating 
theatre. 


1  for  each  Sur- 
gical Sister. 

1  for  each  Nursing 
Sister. 


To  allow  for  de- 
terioration by 
climate. 
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Surgical  Instruments, 

1 

Regulation 
allowance. 

Not 
required. 

Required. 

Remarks. 

Urinometer  apparatus  (Appendix 

JSTo.  30)  

No. 

Nil 

1 

Water   analysis    case  (Appendix 

TOT*  Sn  CJl.T* 

No.  13)  

j» 

99 

1 

Forceps,  polypus  ... 

59 

1 

Insufflators,  vulcanite 

)» 

9 

Li 

Laryngoscope  (Mackenzie's) 

99 

1 

Ophthalmoscope  (Morton's) 

91 

1 

X. 

Ophthalmic  lamp,  for  oil  and  gas 
Pollitzer's  bag  apparatus... 

1 

■ 

)^ 

1 

Polypus  snare 

J) 

] 

Rib  shears,  long  handle  ... 

)) 

\ 

Tongue  forceps 

99 

1 

X 

Trocar   and   tubes  for  Anasarca 

(Southey's) 
Volckmann's  scoops  (set  4) 

99  . 

99 

1 
1 

Catheters,  silver  (case  12) 

1 

J. 

Eye  instruments  ... 

case 

99 

I 

Trial  lenses  for  testing  sight 

9T 

1 

Fistula  director 

No. 

99 

1 

Drop  bottles  for  chloroform 

79 

91 

2 

H  nv*        r»nf>T»Q'f  inn* 

T  rl  £i Q  "t" 

Forceps,  hsemorrhoidal  ;.. 

99 

1 
J 

Ditto. 

Hooks,  blunt 

)» 

99 

'9 

Ditto! 

„  sharp 

19 

—  ' 

2 

Ditto. 

Ligature  trough,  asceptic 

99 

■  2 

Ditto. 

Needles,  suture,  straight,  sizes  ... 

pkts. 

JJ 

4 

Ditto. 

JNeedles,  suture,  curved  (Lister  s), 

- 

sizes 

7> 

99 

A. 

Scissors,  curved  on  flat,  large 

No. 

19 

1 

operating  instm- 

mftTlts  twOTlPfiPR- 

sarjT, 

Steriliser  (Schimmelbusch) 

») 

19 

tVi  pn,tT*p 

Case  of  operation  instruments,  1903 

99 

— 

1 

Ditto. 

Syringes,  exploring 

)? 

99 

1 

J-/1ULO. 

Trays,  glass,  for  catheters 

u 

99 

o 

/Lt 

„         „     dressing,  large 

19 

p. 

„         „           „  small 

» 

1 1 

« 
U 

Aseptic  instrument  cabinets 

J? 

99 

'  9 

u 

V/lltJ     oLtUUlitJU.  IXi 

^         ATT*ir*51  r.r^r* 

GTYltl  1 1 
oJXld  LI  • 

„      hooks  for  ditto  ... 

)f 

99 

UlLtO. 

„       stands  for  instruments  ... 

)) 

2 

Ditto. 

,,      stool  for  anaesthetist 

it 

19 

i 

Ditto. 

,,       washstand,  with  two  large 

basins  ... 

)) 

99 

1 

Ditto. 

„       table,  operating  (Messrs. 

Downes') 

)> 

91 

1 

iS^e  Ordiiance 

rinm*mnPTit,  Tji<if, 

Widal's     test  ;     apparatus  and 

■  1 

materials  for 

" 

Bone  drills  (Archimedean),  with 

1 

six  drills... 

)5 

99 

Forceps,  necrosis,  straight 

5? 

9  9 

„            „       curved  ... 

)> 

'1 

J. 

Trephine,  conical,  ^  and  J  inches 

)5 

99 

■  '9 
c 

Mallet   

J) 

11 

1 

Chisels,  one  plane,  one  gouge 

9) 

19 

o 

u 

Hernia  needles 

sets 

99 

1 

Urethrotome  (Civiale) 

No. 

99 

1 

Gimlets 

sets 

19 

1 

One  in  operating 

Silver  wire,  reels  ... 

JNo. 

2 

case   not  suffi- 
cient. 

Forceps,  trephine  (Hoffman's)  ... 

»j 

99 

— 

1 

„       (Sime's)  ... 

J? 

59 

1 

Gag,  mouth 

J9 

)9 

1 

Tubes,  silver,  empyema  ... 

79 

1 

Catheter,  Eustachian 

91 

1 

Aprons,  operating... 

»• 

77 

8 

Jackets,  operating... 

>> 

77 

8 
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Surgical  Instruments. 

Regulation 
allowance. 

Not 
required. 

Required. 

Remarks. 



Gloves,  post-mortem  ... 

.  pairs 

Nil 

2 

Brushes,  nail 

.  No. 

6 

„  tooth 

1  > 

100 

Muiphy's  buttons  ... 

sets 

1 

Large  steriliser  for  dressings 

.  No. 

1 

Keetley 's  .stretchers 

?^ 

5 

APPENDIX  XXI. 

Ordnance  Equipment  for  a  General  Hospital  now  considered 

Necessary. 


Woohvich  Store  Charge,  No.  2- 


Number. 


1.  Ships'  masthead  lamps  (in  place  of  lanterns,  tent,  dis- 

tinguishing, white),  as  stronger  and  not  easily  blown  out, 

also  more  serviceable         ...        ...        ...        ...        ...  — 

2.  Buckets,  galvanised  iron  (instead  of  buckets,  water,  G.S., 

leather)       ...        ...        ...        ...        ...        ...        ...  50 

3.  Tents,  E.P.I.P.,  ordinary  size   130 

Or  tents,  E.P.I. P.,  large  size,  specially  recommended  for 

hospital  wards  [see  Report)  ...        ...        ...        ...  75 

Together  with  above  smaller  size,  E.P.I. P.  ...        ...        ...  30 

4.  The  Indian  Field  Officers'  tent,  with  bath  room,  instead  of 

tents,  circular,  double,  linen,  for  use  of  Officers  and 
Nursing  Sisters  (s^e  Report)        ...        ...        ...        ...  62 

5.  Sheets,  grounds  (waterproof  both  sides),  white,  for  enteric 

and  dysentery  patients' beds        ...        ...        ...        ...  250 

Woolwich  Store  Charge,  No.  3 — 

1.  Lanterns,  light,  folding  pattern,  instead  of  candlesticks     ...  100 

2.  Hurricane  lamps,  with  porcelain  burners  and  detachable 

reflectors,  in  place  of  lamps,  F.H.P.,  recommended        ...  100 

3.  Operating  table,  aluminium  or  metal,  patent  and  portable 

with  accessories     ...        ...        ...        ...        ...        ...  l 

4.  Stoves,  Soyer's.    Necessary  ...        ...        ...        ...        ...  15 

5.  Primus  stoves,  in  place  of  Rippingille's,  for  Nursing  Sisters' 

duty  tents  ...        ...        ...        ...        ...        ...        ...  12 

6.  Covers,  bed-pan,  iron  enamelled,  as  per  design       ...        ...  150 

7.  Pannikin,  pint,  iron  enamelled,  and  basins,  iron  enamelled, 

6-inch  soup  (as  per  design),  covers  7  inches  diameter    ...  650 

8.  Stretchers,    ambulance,    on    light    strong    wheels,  with 

collapsible  hood  (suggest  pattern  as  supplied  to  R.V.H., 
Netley)    12 

Woolwich  Store  Charge,  No.  7 — 

1.  Nail  pullers  for  opening  packing  cases 

Wool ivich  Store  Charge,  No.  II  — 

,1.  Brushes,  paint,  various  sizes  ...     .   ...        ...        ...        ...      •  g 

2.  ,,       sash  tools,  various  sizes       ....      .  ...        ...        ...  6 
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Woolwich  Store  Charge,  No.  25 — 

Number. 

1.  Baths,  slipper,  for  Officers  and  ward  use     ...        ...        ...  G 

2.  Bowls,  shaving,  enamelled,  instead  of  wood...        ...        ...  100 

3.  Boxes,  bread,  metal  enamelled,  9  inches  square      ...        ...  600 

4.  Boxes,  surgical  dressing,  with  tray  on  top  inside  aluminium 

or  enamelled  iron,  with  handle  on  top,  for  Nursing  Sisters. 

Size  14"  X  14"  X  14"                                                   ...  35 

5.  Chairs,  Bath,  on  wheels        ...        ...        ...        ...        ...  4 

6.  Champagne  wire  nippers       ...        ...        ...        ...        ...  35 

7.  ,,         taps         ...        ...        ...        ...        ...        ...  35 

8.  Syringes,  garden,  brass,  large  size,  for  disinfecting  inside  of 

tents,  &c.    ...        ...        ...        ...        ...        ...        ...  4 

9.  Tapes,  measuring  (100  feet)   ...        ...        ...        ...        ...  2 

10.  One  large  automatic  syphon,  Berkefeld  filter,  with  about 

250  candles,  for  attachment  to  water  pipe  supply         ...  1 

11.  Berkefeld  filters,  two  or  three  candles         ...        ...        ...  6 

12.  Salt  cellars,  iron  enamelled,  in  place  of  wooden  ones         ...  100 

13.  Testers,  milk  (in  case,  complete)       ...        ...        ...        ...  2 

14.  Urinals,  iron  enamelled  (in  place  of  earthenware)   ...        ...  100 

15.  Warmers,  stomach,  india-rubber  (in  place  of  metal)          ...  25 

16.  ,,       foot,  india-rubber  (in  place  of  metal)      ...        ...  25 

17.  Chairs,  arm,  folding,  hospital  (a  much  simpler  and  stronger 

one  necessary)        ...        ...        ...        ...        ...        ...  50 

18.  Kettles,  tea,  2-quart,  iron  enamelled  (instead  of  iron)       ...  50 

19.  Stools,  night,  FyflPe's  (recommended  those  made  folding  in 

place  of  stools,  close,  F.H.)         ...        ...        ...        ...  100 

20.  Tables,  bedside  (to  be  of  light  construction,  with  3  shelves)  620 

Woohvich  Store  Charge,  No.  26  — 

1.  Bedsteads,  folding  (2  feet  1)  inches  wide,  1  foot  6  inches 

high),  with  folding  head-piece  and  legs,  and  no  foot- 
piece  ;  fitted  with  closely  woven  wire  mattresses         ...  650 

2.  Forms  folding,  4  feet  1  n-  uj.  j-x  i  x?  ij-  loc 
3                        6  feet  1      hgnter  pattern,  and  loldmg     ...  125 

(Pattern  requires  improving  and  strengthening.) 

4.  Pails,  iron  enamelled,  water  (cleaner  and  easier  kept  clean 

than  galvanised)    ...        ...        ...        ...        ...        ...  100 

5.  Tables,  folding,  4  feet  by  2  feet  (for  hospital  wards)         ...  125 

6.  Machines,  mincing,  large  (instead  of  small)  ...        ...        ...  2 

Woolwich  Store  Charge  No.  27 — 

1.  Beds,  hospital,  hair  (reduced  to  2  feet  9  inches  wide  instead 

of  present  width)    ...        ...        ...        ...        ...        ...  650 

2.  Bugs,  hospital,  surgical  (or  coloured  counterpanes,  the  old 

surgical  rug  an  excellent  pattern,  in  place  of  white 

counterpanes)        ...        ...        ...        ...        ...        ...  650 

3.  Blankets,  G.S.,  to  be  replaced  by  blankets,  colour  dark 

grey,  preferable  to  brown,  and  a  distinct  colour...        ...  3,500 

Stationery  Office  Supplies. 

1.  "  British  Pharmacopoeia "      ...        ...        ...        ...        ...  1 

2.  "  Grey's  Anatomy,"  with  plates       ...        ...        ...        ...  1 

3.  A  treatise  on  surgery  ...        ...        ...        ...        ...        ...  1 

4.  A  practice  of  medicine          ...        ...        ...        ...        ...  1 

5.  A  treatise  on  bacteriology     ...        ...        ...        ...        ...  1 

6.  Nomenclature  of  diseases      ...        ...        ...        ...        ...  1 

7.  A  Church  of  England  Prayer  Book  (for  burial  of  dead)     ...  1 

8.  A  Roman  Catholic  Prayer  Book  (for  burial  of  dead)         ...  1 

9.  Army  Form  C  345  (Orders  for  Patients  in  Military  Hospitals)  100 

10.  „       „    C  343  (Orderly  Medical  Officers'  Report)       ...  500 

11.  „       „    A  27  (Daily  State  of  Sick)    100 

12.  „       „    I  1203  (Diet  Tables)    100 
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Stationery  Office  Supplies — continued. 

13.  Mill  boards,  with  eyelets,  for  ward  orders,  &c. 

14.  Labels,  hnen,  for  labelling  kits,  &c.  ... 

1 5.  Paper  fasteners 

IG.  Boxes,  stationery,  field 


boxes 


Number. 

250 
5,000 
12 
6 


Royal  Army  Clothing  Department  Stores. 

1.  Chest  of  shoemakers' tools  complete,  large  size 

2.  Box  of  tailors'  necessities  (should  be  made  to  contain  all 

necessaries  for  mending  and  altering  clothes,  including 
sewing  machine) 

Ordnance  Stores  {not  Catalogued). 

1.  Officers'  hospital,  inventory,  sitting,  dining,  and  ward. 

2.  Tools,  carpenters',  in  box,  large  (ample  supply  necessary  for 

mending  tables,  forms,  bedside  tables,  &c.) 

3.  Box  of  sailmakers'   necessaries,  for   repairing  marquees, 

tarpaulins,  &c. 

4.  Ranges,  cooking,  large  size,  with  two  ovens  and  hot  water 

boilers  in  each  for  hospital  kitchens 

5.  Cradles,  bed,  for  surgical  use... 

6.  Ordnance  store  tents  ...        ...        •••  _  ••• 

7.  Sanitary  zinc  cisterns,  on  wheels,  large  size  (for  removal  of 

slops  from  dispensary,  sculleries,  operating  theatre,  &c.) 

8.  Hair  clipping  machines 

9.  Fracture  boards  for  bedsteads 

10.  Sterilisers,  milk  (Aymard's),  sufficient  for  150  gallons  milk 

11.  Machine  for  making  ice,  large 

12.  Cans,  milk,  various  sizes,  from  one  to  four  gallons  ...  nests 

13.  Milk  ladle  (size  1  pint)   

14.  Hand  carts  or  vans,  on  springs,  light  make  and  portable 

(one  painted  red  and  one  grey,  dark) 

15.  Tablets,  enamelled  iron,  designations  for  various  huts,  viz. — 

"  Dispensary,"  to  be  screwed  on  doors  (set  complete) 

16.  A  typewriter  ... 

17.  Surgical  shirts... 

18.  Bins,  with  covers,  for  dry  ward  refuse,  large  size,  2|-  feet  by 

li  feet   

19.  Bicycles  for  messengers'  use  ... 


6 
50 
4 

20 
4 
20 

1 
6 
6 

2 

1 
1 

100 

30 
2 


OiiDNANCE  Equipment  foe  a  General  Hospital. 
Recommended  to  be  Increased. 
Woohvich  Store  Charge,  No.  2 — 

1.  Tents,  complete,  circular,  double,  linen 

/axes,  pick,  heads  6-|  lbs. 
^vwxK.,  wxxvx^xxv-xxxxx^       „       ,,    helves  34i  lbs. 

\  shovels,  universal 

Woolwich  Store  Charge,  No.  3 — 

1.  Basins,  iron  enamelled,  14-inch 

2.  ,,  ,,  6-inch,  soup  ... 

3.  Jugs,  ,,  field  hospital,  2-quart 

4.  ,,  ,,  ,,  1 -quart,  with  covers 

5.  Panniers        ,,  1-pint 

6.  Pans,  bed  „ 

7.  Pots,  chamber,  iron  enamelled 

8.  Trays,  soap  „ 

9.  Clocks,  circular,  of  better  pattern  (not  in  vocabulary) 
(3959)  2  ^ 


60 
20 
20 
20 


12.5 
700 
125 
50 
700 
150 
150 
100 
6 
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Woolwich  Store  Charge,  No.  25- 


5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


Boards  diet  scale 

Bowls,  shaving,  iron  enamelled  (in  place  of  wood) 

-r,  ^       r  heads,  tropical  climates 

Brooms,  basss  ^      ^^  ^ 

(^handles,  „ 

Cans,  gruel  (Mark  II)... 

Brushes,  hair  ...        ...        ...        ...  ... 

Feeders,  iron  enamelled  (substitute  for  "  feeders,  earthen 

Glasses,  looking  (inclusive  and  for  Nursing  Sisters) 

Mats,  coir,  3  feet  by  2  feet  ... 

Measures,  glass,  2-oz.  ... 

Pails,  slop  (with  cover),  iron  enamelled 

Refrigerator,  large 

Salt  cellars,  iron  enamelled  ... 

Screens,  bedside  (Mark  II)  ... 

Sponges,  bath  ... 

Stands,  wash-hand,  hospital  ... 

Urinals,  iron  enamelled,  or  toughened  glass 

Whisks,  egg  ... 

Tables,  bedside,  increased  in  size  to  measurements,  2  feet 
wide  by  1  foot  3  inches  deep,  and  should  have  another 
shelf  4  inches  from  foot.  One  required  for  each  Nursing 
Sisters' duty  tent  ...       ...       ...  ... 


Number. 
100 
100 

50 

50 
100 
600 
120 
100 

12 

75 
150 

12 
100 

25 

25 

12 
100 

25 


630 


Woohvich  Store  Charge,  No.  27- 

1.  Mops,  common,  heads  ... 

2.  „  handles 


25 
25 


Recommended  to  he  Decreased. 
Woolwich  Store  Charge,  No.  26 — 

1.  Tables,  base  hospital,  Mark  I  ...  ... 


75 


Ordnance  Equipment  as  now  Shown  in  Mobilization  Store  Tables 

FOR  a  General  Hospital. 

A.F.  G  .        •  ^  j^^^  Required" 

1098^59. 

Woolwich  Store  Charge,  No.  2 — 

1.  Tents,  circular,  single  linen.    Unsuitable—too  hot  in  tropical  climates, 

too  cold  in  winter. 

2.  Buckets,  water,  G.S.  leather  (substitute  iron  galvanised  50). 

3.  Marquees,  hospital.    Unsuitable.    Report  attached. 

4.  Lanterns,  tent,  distinguishing,  white.    Unsuitable — too  fragile,  easily 

broken,  light  easily  blown  out  (substitute  ships'  mast-head  lamps). 

Woohvich  Store  Cho.rge,  No.  3 — 

1.  Candlesticks,  enamelled  (substitute  light  folding  lantern). 

2.  Cases,  cylinder,  charcoal.  Useless. 

3.  Cylinders,  charcoal.  Useless. 

4.  Lanterns,  field  hospital  (substitute  hurricane  lamps). 

5.  „         ,,    glasses.    Not  necessary. 

6.  Stoves,  oil,  Eippingille's  No.  55  (substitute  "  Primus  "). 

7.  Tables,  operating,  folding.     Unsuitable.     A  portable  patent,  with 

accessories,  required. 

8.  Stools,  close,  field  hospital,  nests  of  (substitute  FyfFe's  night  stools). 
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Woolwich  Store  Charge,  No.  25 — 

1.  Filters,  earthenware,  4-gallon,  Morris,  Mark  II.     Useless. , 

2.  ,,  ,,  carbon,  coarse.    Useless.  >. 
8.        ,,            ,,  J,  ^  fine.  ,    "  . 

4.  Warmers,  stomach.    Unsuitable  (substitute  indiarubljer). 

Woolwich  Store  Charge,  No.  27 — - 

1.  Counterpanes,  Avhite.    Unsuitable — easily  dirtied  (substitute  surgical 
rugs  or  coloured). 


APPENDIX  XXII. 

Medical  and  Sukgical  Equipment  Recommended  for  Stationary 

Hospital. 

Number. 

Medicine  chest  (Appendix  33)     ...        ...        ...        ...        ...  1 

Medical  companions  (Appendix  34a)       ...        ...        ...        ...  4 

Surgical  haversacks  (        ,,        35a)       ...        ...        ...        ...  4 

Field  medical  panniers  (Appendix  36a)  ' ...        ...        ...        ...  2 

Reserve  field  medical  panniers  (Appendix  38a)  ...        ...        ...  2 

Surgical  instruments  and  appliances  (Appendix  16),  without  case 
of  surgeon's  instruments,  one  case  already  in  field  surgical 

pannier  (Appendix  39a)       ...        ...        ...        ...        ...  1 

Field  surgical  panniers  (Appendix  39a)  ...        ...        ...        ...  2 

General  fracture  boxes  (        ,,        32)    ...        ...        ...        ...  2 

Antiseptic  cases  (Appendix  42)    ...        ...        ...        ...        ...  4 

Tablet  medicine  case  (Appendix  46)       ...        ...        ...        ...  1 

The  case  of  surgeon's  instruments  (Appendix  20a)  now  in  field 
surgical  pannier  (Appendix  39a)  should  be  replaced  by  ease 

of  operation  instruments,  1903         ...        ...        ...        ...  1 

The  field  fracture  box  (Appendix  40a)  should  be  replaced  by 

general  fracture  box  (Appendix  32)... 

Post-mortem  instruments  ...        ...        ...        ...        ...     case  1 

Syringes,  ear,  brass  ...        ...        ...        ...        ...        ...  2 

Nail  brushes  ...        ...        ...        ...        ...        ...        ...  4 

Aspirator,  for  use  with  any  bottle  ....    ...        ...  1 

Speculum,  ani        ...        ...        ...        ...    •     ...        ...        ...  1 

„         auris     ...        ...        ...        ...        ...        ...        ...  1 

Tongue  forceps      ...        ...        ...        ...        ...        ...        ...  1 

Esmarch's  solid  india-rubber  tourniquets...        ...        ...        •••  4 

Aprons,  operating,  and  jackets,  ditto      ...        ...        ...of  each  4 

Gloves,  post-mortem         ...        ...        ...        ...        ...    pairs  1 

Inhalers  (Burn ey  Yeo's)    ...        ...        ...        ...        ...        ...  6 

Clinical  thermometers  (in  addition)         ...        ...        ...        ...  25 

Water  cushions,  2  feet  by  3  feet  ...        ...        ...        ...        ...  25 


(3959) 


2  Z  2 
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APPENDIX  XXIIL 
Ordnance  Equipment. 
Articles  proposed  to  be  added  and  increased— Stationary  Hospitals. 


Articles. 


Woolwich  Store  Charge,  No,  2. 
Axes,  pick,  heads  ... 

„  helves... 
Shovels 

Buckets,  water,  G.S.,  leather  or  canvas 
Sheets,  waterproof 

Stools,  camp,  Mark  III  ... 
Tents,  complete  hospital,  E.P.I.P.,  with  tar- 
paulins for  floors. 


Tents,  complete,  double  circalar,  with  tai'paulius 

for  floors. 
Tents,  store,  ordnance 
Lamps,  ship's  masthead  ...  ... 


Woolwich  Store  Charge,  No.  3. 
Basins,  iron,  enamelled,  14-inch... 
„  „  7|-inch... 

,,  „         6-inch,  soap 

Cups,  iron,  drinking,  1  pint 

egg  _  

,,  spitting 
JFeeders,  iron,  enamelled  ... 

Miters,  Pasteur- Chamberland  or  Berkefeld 


Candles,  for  above  (extra) 
Curtains,  mosquito 
Flannel,  white 
Pans,  bed,  iron,  enamelled 


yards 


Plates,  dinner,  iron,  enamelled  ... 
Pots,  chamber,    „  „ 

tea,  ,,  ,,         ...  ... 

Stoves,  Soyer's 

„      or  ranges,  Congo ... 
Dishes,  butter,  iron,  enamelled,  F.H. 
Forks,  dinner,  eleotro-plated 

Tongs,  sugar,         _  „   

Knives,  dinner,  white-handled  ... 

Jugs,  iron,  enamelled,  with  covers,  2  quarts  ... 

„  „  ,,  1  quart 

Ladles,  soup 

Lanterns,  hurricane  lamp  with  reflectors 
Stoves,  oil.  Primus 

Chairs,  Officers'  folding,  F.H  

Lamps,  bull's-eye  ... 

Stands,  cruet,  electro- plated 

Lamps,  operating  (acetylene  suggested) 

Tureens,  soup,  metal 

Trays,  soap,  iron,  enamelled 

Clocks,  circular 

"Whisks,  fly  

Netting,  fly    (yards) 


Totals. 


6 

6 
6 
20 
50 

25 
30 


45 

2 

4. 


25 
25 
150 
150 
50 
25 
50 


12 
20 
18 
25 

150 
35 
12 
4 
2 

150 
13 
2 
13 
25 
15 
1 
60 

6 
6 

4 
2 
4 
1 
25 
2 

100 
100 


Remarks. 


Increased. 


Increased,  in  case  of  fire,  &c. 

In     place     of    ground  sheets, 

Mark  III. 
Increased. 

Added.  Changed  from  marquees 
to  E.P.I.P.  Includes  2  Officers' 
and  Sisters'  mess  each,  1  night 
duties,  1  operating,  stores. 
Officers,  &c. 

Added.  Changed  from  single  to 
double. 

Added,  for  stores. 

Added,  in  place  of  lanterns,  tent, 
distinguishing,  white. 


Increased. 


Increased.    (To  be  enamelled.) 


Increased  and  changed  from 
earthenware  to  enamelled. 

Increased  and  changed  from  char- 
coal to  Pasteur-Chamberland  or 
Berkefeld. 

Added. 
)) 

Increased. 

Increased  and  changed  from  zinc 

to  enamelled  iron. 
Increased. 


Added. 

In  place  of  stoves,  j^ortable. 
Added. 

Added,  for  Sisters'  use. 


Added,  13  for  Sisters. 
Added. 

Added,  for  Sisters'  use. 

In  place  of  lanterns  F.H.    13  for 

nursing  Sisters'  use. 
Added. 

Added.    Stronger  pattern  neces- 
sary. 

In  place  of  lamps,  hand,  smnll. 

Added,  for  Sisters'  use. 

In  place  of  lamps  F.H.  N.P. 

For  Sister's  use.  ^ 

Added. 
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Articles. 


Woolwich  Store  Charge,  No.  25. 
Basins,  washing,  zinc 
Brushes,  scrubbing,  hand,  Mark  II 

„  hair 

,,       shaving  ... 

„  whitewash 

„       sweeping,  long,  complete 
Cans,  gruel,  Mark  II 
Chairs,  arm,  folding 

Combs,  dressing  ... 

„     small  tooth 
Colanders  ... 
Corkscrews... 

Boxes,  iron,  enamelled,  white,  bread,  9  inches 

square. 
Forks,  dinner 

„  toasting 
Knives,  dinner 
Salt  cellars,  iron,  enamelled 
Scissors,  lamp 

„       hair  cutting 
Machines,  hair  cutting,  clipping... 
Shapes,  pudding,  1  pint  ... 
Warmers,  foot,  indiarubber 

,,        stomach,  indiarubber... 
Baths,  arm... 

„     long,  open   

>,  liip  

Bells,  hand... 
Boards,  diet  scale  ... 

„  inventory... 

„  knife 

,,      bedheads  ... 

„  notice 
Bowls,  shaving 
Boxes,  library,  with  shelves 
Brooms,  bass,  heads 

,,         „  handles 
Castors,  pepper 
Cradles,  bed 

Cups,  tea,  iron,  enamelled 
Saucers,      „  „ 
Forks,  carving- 
Games,  packs  of  cards 
Knives,  carving 

„  bread 

,,  tin-opening 
Glasses,  looking  ... 
Measures,  glass,  toughened,  4  ozs. 

„        oil,  iron,  enamelled,  1  quart ... 
„  ,)  1,         1  pint  


Totals. 


Gridirons  ... 
Graters,  bread 
Inf  users,  tea 
Inkstands  ... 

Mats,  coir  fibre,  3'  x  2'  ... 
Refrigerator,  large 
,,  small 
Screens,  bedside  ... 

Spittoons  ... 
Sponges,  bath 
Spoons,  gravy 
table 
,,  salt 

„      mustard  ... 

f„     electro-plated,  tea 

„      electro-plated,  dessert 

Stand,  wash-hand,  H.P.  ... 

Sterilisers,  milk,  large 

Strainers,  gravy  ... 
,,  hair 

Tables,  bedside 


Igill 


25 
24 
24 
24 
12 
24 
24 
24 

24 
6 
2 

12 
150 

150 
1 

150 
24 
4 
IG 
4 
24 
12 
12 
2 
1 
6 
1 
25 
25 
4 
150 
6 
24 
4 
12 
12 
12 
10 
24 
24 
2 
50 
2 
1 
12 
36 
36 
1 
2 
2 
2 
1 
6 
3 
6 
1 
1 
6 

10 
20 
2 

160 
24 
24 
20 
20 
15 

1 

1 

1 

150 


Remarks. 


Added. 
Increased. 


Added.     A  very  strong  pattern 

necessar3^ 
Increased. 
Added. 
)) 

Increased. 
Added. 

Increased. 

Added. 

Increased. 

Changed  from  wood  to  enamelled. 
Increased. 

Increased,  12  for  Sisters'  ward  use. 
Added. 

Changed  from  metal   to  india- 
rubber. 
Added. 
)) 

Added,  2  for  nursing  Sisters. 
Added. 


Added,  for  nurses'  duty  tents. 
Added. 


Added,  for  Sisters'  use. 


Added. 

Added,  for  Sisters'  use. 

>5  ))  5) 

Added. 

Added,  13  for  Sisters'  use. 
Added. 


Added.      (Strong    pattern  and 

hinges,  3-fold.) 
Added. 
Increased. 
Added. 
Increased. 
Added. 
)) 

Added,  for  Sisters'  use. 

?)  •         ))  >» 
,,      13  for  Sisters. 
Added. 
)» 
)i 

Added.    Should  have  3  shelves. 
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Articles. 

Totals. 

Remarks. 

Trays,  diet,  10  diets 

24 

Added. 

,,  dinner 

24 

5) 

,,  dressing 

4 

Urinals,  touo-liened  oiass  or  iron  enamelled 

25 

Increased  and  changed  from  zinc- 

Whisks,  egg- 

6 

Added. 

Kettles,  fish 

1 

,,       tea,  2-qnart 

24 

Mops,  common,  handles  ... 

12 

Pails,  slop,  iron,  enamelled 

30 

Jrots,  cottee,  iron,  enamelled 

z 

ATT     IP  nr* 

Added,  for  Omcers. 

,,    mustard       ...        ...        ...  ... 

24 

Added. 

Squeezers,  lemon  ...        ...        ...  ... 

6 

Trays,  diet,  with  tins 

3 

„     di-essing     ...        ...  ... 

4 

?? 

Tumblers,  J  pint  ...        ...        ...  i.. 

50 

Added,  for  ward  use. 

„  ... 

26 

,,      for  nui'sing  Sisters. 

Wooltoich  Store  Charge,  No.  26. 

Pails,  iron,  galvanised      ...        ...  i.. 

24 

Increased, 

Bedsteads,  Lawson  Tait,  folding,  H.P,  ... 

150 

Added.   Size,  2'  9"  x  6'  6"  X  1'  6" 

for  patients  and  nursing  Sisters' 

use. 

Tables,  folding,  4'  x  2'  

50 

Special  size  for  hospitals  recom- 

mended. 

Forms,  folding,  4  feet 

50 

Added. 

Machine,  weighing 

1 

In  place  of  balance  spring,  200  lbs., 

Mark  I. 

,,        mincing,  large  ... 

0 

Increased. 

Pokers,  soldiers 

4 

Added. 

ShoA^els,  ,, 

4 

)' 

Tubs,  ablution,  lai'ge       ...        •••  ••• 

r; 
D 

Aaaed,  tor  aismiecting  purposes. 

,,     wood,  large  ... 

A 

4 

"                     )1                     J!  JJ 

,,     coal  ... 

1  o 

Added,  for  refuse. 

Steam  disinfecting  apparatus 

i 

,,     portable,  on  wheels. 

WoultvicJi  Store  Charge,  No.  27. 

Belts,  restraint,  lunatic  ... 

1 

Added. 

Blankets,  G.S.  (grey) 

500 

Increased. 

Towels,  hand,  H.P. 

400 

Bolsters,  H.P  

150 

Added. 

Beds,  H.  P.,  in  three  pieces  (reduced  size) 

150 

Cases,  slip,  bed,  H.P. 

200 

„        bolster,  H. P.  ... 

200 

„        pillow,  H.P.,  large  ... 

400 

5) 

„                 ,,         small  ... 

100 

Mops,  common,  heads 

12 

Nets,  potato 

4 

!J 

Oiotns,  table 

oU 

Pillows,  H.P.,  large 

150 

53 

„  small 

25 

5) 

Towels,  H.P.,  round 

50 

)5 

Rugs,  H.P.,  surgical,  or  coloured  counterpanes... 

150 

Added,  instead  of  counterpanes. 

Sheets,  H.P.,  cotton 

500 

Added. 

Napkins,  table      ...        ...        ...  ... 

24 

Added,  for  Sisters'  use. 

/I  /  £>/^      i—l     ir>ii')  T/i  1     1  '  1  /~fr  fi    fli  /"/ 

xLibO   HObUooClt    L/  vOUltbivU , 

Necessary  for  120  patients 

— 

Added. 

• 

^^oolwicli  StoTG  GhdTyCy  No.  29, 

Safe,  iron  ...       ...  ... 

I 

Added,  in  place  of  "boxes,  cash." 

1  1  T                                 T       1                    "TV  T       1  TT 

Wagons,  ambulance,  Mark  V 

3 

Added. 

„      G.S.,  complete  ... 

O 

Carts,  forage 

1 

)3 

„     water  tank  ...  ... 

>1 

Harness  sufiicient  for  transport 

1) 

Stationery  Office  Supplies, 

Stationery  boxes  ...        ...  ... 

2 

Added.    To  include,  in  addition. 

"  Nomenclature    of  Diseases." 

A     "  Treatise     on     Surgery " 

(Erichsen's) .    A  "Practice  of 

Medicine."    200  labels  for  kits 

and  rifles. 
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Articles. 


Totals. 


Remarks. 


Woolwich  Store  Charge,  No.  2. 

Sheets,  o-round,  Mai'k  III 
Tents,  circular,  single,  linen 

„      operating  ... 
„      marquee,  H.P. 

Woolwich  Store  Charge,  No.  3. 

Cases,  cylinder,  charcoal ... 
Cylinders,  charcoal 
Filters,  charcoal  ... 
Tables,  operating,  folding 

Mattresses,  operating  table 

Panniers,  canteen,  empty,  with  padlock  and 

keys  (A,  B,  C,  D)  !'  

Stretchers,  ambulance,  Mark  IV 


Woolwich  Store  Charge,  No.  25. 
Charcoal,  animal,  granulated,  powdered 

Inhalers 

Inhalers,  tubes  for... 

Scoops,  flour,  I  pint 
Straps,  bed ... 

Urinals,  zinc 

Warmers,  stomach,  metal... 

Woolwich  Store  Charge,  No.  26. 
Balance,  spring,  200  lbs.,  Mark  I 

Woolwich  Store  Charge,  No.  27. 
Cases,  bolster  and  paillasse,  barrack 

Sheets,  barrack 


12 


fleduced. 

Not  required.  Withdrawn.  Double 

circular  substituted. 
Substitute  E.P.I.P. 
Not  required.    Substitute  E.P.I.P. 


Not    required.       Out    of  date. 
Berkefeld  filters  substituted. 

Not  required.     Now  a  surgical 

equipment. 
Not  required.    Not  necessary. 


Reduced.     Beds  folding,  hospital 
substituted. 


Withdrawn.  Not 
See  medical  equip- 
See  medical  equip. 

Withdrawn.  Not 


Not  required, 
necessary. 

Not  required, 
ment. 

Not  required, 
ment. 

Reduced. 

Not  required, 
necessary. 

Not  required.  Out  of  date.  With- 
drawn.   Enamelled  substituted. 

Withdrawn.    Indiarubber  substi- 
tuted. 


Not  required.    Machine,  weighing, 
substituted. 


necessary. 


Withdrawn.  Not 
Bedding  substituted. 

Withdrawn.    Sheets  H.P.  substi- 
tuted. 
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APPENDIX  XXV. 

Army  Medical  Corps, 

Victoria  Barracks,  Sydney, 

February  10th,  1902. 

From 

Colonel  W.  D.  C.  Williams,  C.B., 

P.M.O.,  New  South  Wales  Military  Forces. 

To 

Surgeon-General  Sir  W.  D.  Wilson,  K.C.M.G., 
P.M.O.,  Army. 

Subject — Army  Medical  Corps,  Australian  Commonwealth  Contingent. 
Sir, 

I  have  the  honour  to  forward  in  duplicate  the  establishment  of 
organisation,  personnel,  transport,  horses,  and  harness  of  the  100-bed  field 
hospital  and  half  bearer  company  Federal  Army  Medical  Corps  units,  which 
will  embark  to-morrow,  February  11th,  1902,  for  South  Africa,  by  transport 
"Manchester  Merchant." 

It  has  been  arranged  by  the  Imperial  Government  that  the  medical  and 
surgical  field  equipment/shall  be  drawn  in  South  Africa. 

Ordnance  stores  of  both  units  are  practically  complete. 


I  have,  &c., 

W.  D.  C.  Williams, 

Colonel,  P.M.O. 
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APPENDIX  XXVL 
No.  2  Ambulance  Tkain. 


General  Totals  for  Months  and  Years. 


Officers. 

KO.O.'s 

and 
Men. 

Total. 

Deaths. 

Mileage. 

Short 
Trips. 

Long 
Trips. 

Total, 

JNovember,  loyy 
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9 

February,  ,, 
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KAf\ 
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April,  „ 
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O'J 

DU  / 
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O,0D  I 
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lO 

June, 
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o 
6 

J  uly,  „ 

0fi7 
ZD  / 

OQQ 
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o 

A 

'± 

D 

August,  „ 

17 

1 

1  70 
i  /Z 

1  7Q 

1  /y 

OjZoU 

o 
6 

b 

September,  ,, 

Q 

o 

IfaO 

ibo 

Q  Ad-) 

4 

4 

October, 

o4ty 

'±,DOO 

o 
z 

t 
o 

/ 

November,  ,, 

3 

426 

429 



3,168 

2 

4 

6 

December,  ,^ 

12 

178 

190 

2,480 

2 

2 

4 

January,  1901 

20 

401 

421 



4^853 

3 

4 

7 

February,  ,, 

4 

88 

92 

2,080 

2 

2 

March,  ,, 

3 

99 

102 

2,080 

2 

2 

April, 

8 

228 

236 

3,496 

4 

4 

May, 

1 

140 

141 

1,241 

2 

1 

3 

June,  „ 

10 

265 

275 

2,248 

4 

2 

6 

July,  „ 

13 

176 

189 

2,497 

3 

3 

August,  „ 

4 

110 

114 

2,080 

2 

2 

September,  ,, 

5 

21.-; 

218 

3,246 

4 

4 

October,  „ 

6 

201 

207 

2,146 

4 

2 

6 

November,  „ 

96 

96 

1,498 

2 

2 

December,  „ 

13 

357 

370 

3,104 

7 

2 

9 

January,  1902 

14 

425 

439 

4,714 

8 

3 

11 

February,  „ 

16 

881 

897 

3,406 

19 

19 

March,  ,, 

4 

397 

401 

2,903 

7 

2 

9 

April, 

3 

255 

258 

2,693 

1 

3 

4 

May, 

13 

212 

225 

2,878 

2 

4 

6 

June,  ,, 

11 

254 

265 

3,238 

O 

5 

July, 

8 

141 

149 

2,480 

2 

1 

3 

August,  „ 

1 

50 

51 

749 

1 

1 

Totals   

471 

10,325 

10,796 

7 

114,539 

104 

122 

226 

This  train  started  running  on  November  22nd,  1899. 

These  tables  do  not  include  mileage  up  country  from  base,  nor  are  passengers  up  country 
such  as  Sisters,  Officers  and  men  R.A.M.C.,  civil  surgeons,  Boer  prisoners,  &c,,  taken  into 
account. 
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APPENDIX  XXVIc. 
Railway  Ambulance  Coach  or  Wagon'. 


List  of  Equipment  required. 


Articles. 


Blankets,  G.S  

Sheets,  ground,  waterproof 
Pillows,  feather  ... 
Slips,  case,  pillow 
Sheets,  hospital,  cotton  ... 
Towels,  hand 


Basin,  wash-hand,  enamelled 
Bath,  iron,  galvanised  (4  gallons) 
Can,  soup  or  water  (3  gallons)  ... 
Pail,  slop,  with  cover,  enamelled 
Pans,  bed,  enamelled 
Lantern 

Stool,  close  ...  ... 

Urinals,  enamelled 


No. 


Articles. 


Basins,  quart,  enamelled 
Plates,  enamelled 
Mugs,  pint,  enamelled  ... 
Knives 

Forks   

Spoons  ... 


Kettles,  camp,  oval 

Kettles  (4  quarts  and  2  quarts) 

Saucepan  (4  quarts  and  2  quarts) 

Knife,  batcher's... 

Fork,  carving 

Steel,  butcher's  ... 

Ladles,  cook's  (1  pint)  ... 

Spoons,  iron,  gravy 

Corkscrew  and  tin-opener  combined 


No. 


12 
12 
12 

6 
6 
6 


APPENDIX  XXVIt). 
Ambulance  Kitchen  and  Store  Wagon. 


List  of  Equiimient  required. 


Articles. 

No. 

Articles. 

No. 

Axe,  felling 

1 

Baths,  iron,  galvanised  (4  gallons) 

4 

Balance,  spring  (80  lbs.  and  4  lbs.) 

2 

Baskets,  broad  ... 

4 

Board,  meat,  chopping  ... 

1 

Basins,  washing,  enamelled 

4 

Boaid,  inventory ... 

1 

Basins,  quart,  enamelled 

100 

Box,  wood,  salt  ... 

1 

Bed-pans,  enamelled 

4 

Brush,  hand,  scrubbing  ... 

1 

Cans,  water  (3  gallons) 

G 

Brush,  hand,  sweeping  ... 

1 

Chisel,  ripping  ... 

1 

Chopper,  meat 

1 

Cups,  spitting,  enamelled 

G 

Clothing — Shirts,  flannel 

12 

Driver,  screw 

1 

Corkscrew  and  tin-opener  combined  ... 

1 

Feeders,  enamelled 

2 

Cans,  soup  or  water  (3  gallons) 

2 

Forks,  hospital,  dinner... 

24 

Dredger,  flour 

1 

Funnel,  tin  (1  quart)  ... 

1 

Forks,  carving 

2 

Hammer,  claw,  20-oz.  ... 

1 

Hook,  bill   

1 

Knives,  hospital,  dinner 

24 

Kettles,  iron  (4  quarts  and  2  quarts)  ... 

2 

Lanterns,  hand  ... 

2 

Knives,  butchers... 

2 

Mugs,  drinking  (1  pint),  enamelled  ... 

24 

Knives,  carving  ... 

Ladles,  cook's  (1  pint),  enamelled 

2 

Pails,  iron,  galvanised  (3  gallons) 

2 

2 

Pails,  slop,  enamelled  ... 

4 

Nets,  potato 

6 

Pincers   ...        ...        ...        ...  pair 

1 

Pail,  iron,  galvanised  (3  gallons) 

1 

Plates,  dinner,  enamelled 

24 

Pan,  frying 

1 

Nail-puller 

1 

Pans,  stew  (4  quarts) 

2 

Saw,  cro.«s-cut  ... 

1 

Pots,  cooking  (10  gallons)   

3 

Scissors,  lifiir-cutting   ...        ...  pair 

1 

Steel,  butcher's  ... 

1 

Spoons,  G.S.,  large 

100 

Saw,  butcher's 

1 

Ui'inaly,  enamelled 

6 

Stools,  night 

2 

Warmers,  stomach 

2 

Sheets,  hospital,  cotton  ... 

6 

Towels,  hand 

24 

1  

Jl 
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APPENDIX  XXVIe. 

Information  which  should  be  on  the  Nominal  Roll  sent  with 

Invalids  by  Rail. 


Rank  and  Name. 


Sergeant 

Private 

Private 

Sergeant 

Corporal 

Private 

Private 

Private 


o 
bo 
a 

CD 
O 

a 


o  * 
ce  g 

sic 


c3 


&0 

o 


'oc  ; 


o 

ri3 


CD 
■73 


O 
HI 

a- 

w 


M 

aS 

•rH  J  , 

O 


-5 


CD 

■a 

O 


c3 

o 

ID 
c3 


—  1 


U3 


*  Convalescents  from  dysenteiy,  diarrhoea,  or  entei-ic  fever  not  requiring  ambulance  accom- 
modation. The  stools  should  be  thoroughly  disinfected  in  these  cases,  and  properly  disposed  of. 


APPENDIX  XXVIe. 
Diet  for  Ordinary  Ca:ses  Carried  on  a  Made-up  Ambulance  Train. 


Field  ration  to  be  drawn  from  Supply  Depot,  and 
Milk,  1  pint  1 
Butter,  2  ozs.    r-p®^'  man. 
Bacon,  4  ozs.  J 

Ordered  by  Medical  Officer  in  charge- 
Eggs.  .  . 
Jam. 

Marmalade. 
Potted. meats. 
Fresh -milk. 
Condensed  milk. 
Extract  carnis. 
Bovril. 

Tinned  chicken. 
Tinned  rabbit. 
Tinned  tongue. 
Mineral  waters. 
Medical  comforts- 
Brandy. 
Port  wine. 
Ale. 
IStout. 
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APPENDIX  XXVII. 

List  of  surgical  materials,  medicines,  &c.,  required  for  ship  carrying  500  and 
up  to  1,000  troops.  The  list  of  drugs  enumerated  below  is  made  out  on 
the  hypothesis  that  a  regulation  medicine  chest  is  also  supplied.  These 
are  to  supplement  the  articles  most  used  : — 


Articles. 

Quantity. 

Articles. 

Quantity. 

Bandages,  calico 

.  No. 

40 

Corks,  pint 

gross 

1 

2 

,,        flannel  ... 

•  >> 

6 

„     quart  ... 

>> 

1 
2 

„        loose  woven 

•  5) 

100 

Labels,  blank... 

No. 

50 

„          „    Sal-alemb.  .. 

•  n 

24. 

„  poison 

i» 

'{ft 

Christia 

•  yds. 

2 

Measures,   graduated,  glass, 

Cloth,  waterproof 

o 

4-oz,... 

No. 

1 

X 

Cotton  wool ,  absorbent 

.  lbs. 

10 

Pill  boxes,  chip  papers. 

gross 

1 

2 

„        „  boric   

2 

„       paper  „ 

1? 

I 

2 

„        ,,  Sal-alemb. 

2 

Acid,  boric 

ozs. 

« 

o 

Flannel  for  fomentations 

,  yds. 

I 

,,  carbolic... 

lbs. 

1 

Gauze,  double  cyanide 

)j 

„  nitric 

ozs. 

1 

Jaconet,  \vaterproof  ... 

•  ?> 

2 

„     sulphuric  dil  ... 

11 

Q  - 
o 

Lint,  fine 

.  lbs. 

2 

Alumen 

11 

4 

„    boric       ...        ...  -.. 

•  5) 

2 

Ammon.  Brom. 

11 

4 

Pins,  common  ... 

.  pkts. 

1 

Bismuth  Subnitrate  ... 

)1 

6 

„  safety 

.boxes 

1 

Chloroform,  B.P  

11 

8 

Plaster,  adhesive 

6 

Emp.  Belladonna,  sp.  yds.  ... 

lbs. 

1 

Syringes,  male,  pewter 

.  No. 

6 

Glycerinum  ... 

ozs. 

8 

„          „  glass   

6 

Lin.  Farina  ... 

lbs. 

14 

Tow,  surgeons'... 

'.  lbs. 

6 

Linament  Camph.  Co.  ... 

OZS. 

8 

Tubing,   drainage,  in  aseptic 

,,  Saponis 

)> 

8 

solution 

.tubes 

1 

Liq.  Ammon.  Acet.  Fort. 

)? 

8 

Thermometers,  clinical 

.  No. 

o 

^ 

Mag.  Sulph  

lbs. 

10 

Medicine  chest,  with  all  instru 

Oleum  Ricini... 

11 

'2 

ments 

•  )5 

1 

„  Terebinthinee... 

11 

1 

Tabloid  medicine  chest 

1 

Paraffin  Molle   

ozs. 

8 

General  fracture  box  ... 

11 

1 

Pot.  Bicarb.  Pulv  

11 

8 

Spirits  Ammon.  Arom. 

ozs. 

8 

„  Brom. 

11 

4 

„      Ohloroformi  ... 

11 

4 

„    Chloras  ... 

11 

4 

Syrup  Sciilae  ... 

.  lbs. 

1 

,,  lodidum... 

11 

4 

Tinct.  Campb.  Co. 

1  - 

,,    Nitras  Pulv. 

51 

4 

„  Catechu... 

.  OZS, 

4 

Sodii  Bicarb.  ... 

it 

8 

,,     Ferri  Perchlor.... 

•  )) 

4 

„  Salicylas 

11 

8  - 

„  Scillse 

.  lbs. 

1 

Spirits,  JEtheris  Nit  

lbs. 

1 

Ung.  Boric 

■  11 

8 

,,  Zinci 

!5 

8 

Stock  Mixtures, 

_„  Hydrarg.   

11 

8 

Vinum  Ipecac. ... 

11 

8 

Glyc.  Acid  Tannic 

ozs. 

8 

Zinci  Oxidum  ... 

11 

4 

Mist.  Copaiba... 

lbs. 

% 

Zinc  Sulph. 

11 

2 

„  Astringent 

5> 

5 

Bottles,  vial,  -g-oz. 

.  doz. 

1 

2 

„  Diaphoretic 

11 

2 

„        „  1-oz  

11 

1 
2 

„     Expect.  ... 

1) 

5 

„        „  2-oz  

11 

1 

2 

„     SenuEe  Co. 

11 

2 

„  4-oz  

•  11 

1 
2 

Pill  No.  8   

gross 

1 

„      6-oz.  ... 

1) 

i 

2 

„  No.  9   

11 

2 

„     8-oz.  ... 

11 

1 

2 

„  No.  12   

i> 

1 

,,     blue,  poison  ... 
Corks,  vial 

11 

1 
2 

Tablet  No.  13  

11 

1 

.  gl'OSS 

1 
2 
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APPENDIX  XXVIII. 

List  of  surgical  materials,  medicines,  &c.,  required  for  ships  carrying  1,000  up 
to  2,000  troops.  The  list  of  drugs  enumerated  below  is  made  out  on  the 
hypothesis  that  a  regulation  medicine  chest  is  also  supplied.  These  are 
to  supplement  the  articles  most  used  : — 


Articles. 

Quantity. 

Articles. 

Quantity. 

Bandages,  calico  

.. .  No. 

50 

Cork,  virtl 

.gross 

1 

„  flannel 

•  )^ 

10 

„  pint 

1 

„        loose  woven  

.-  - 

150 

„     quart  .... 

1 

,,          „       „     Sal-alem  ,, 

50 

Labels,  blank... 

.  No. 

100 

Christia... 

yds. 

2 

„  poison  

50 

Cloth,  waterproof 

4 

Measures,    graduated,  4-oz. 

Cotton  wool,  absorbent 

lbs. 

12 

glass  .... 

1 

„     boric^     ...   _  .. 

4 

Pill  boxes,  chip  papers, 

gross 

1 

2 

,,        „     double  cyanide.. 

)) 

1 

paper 

] 
2 

,,        ,,  Sal-alemb. 

2 

Acid,  boric 

.  lbs. 

1 

Flannel  for  fomentations 

yds. 

>• 

1 

„  carbolic  

5) 

1 

Gauze,  double  cyanide ... 

72 

,,     nitric,  pure 

.  OZS. 

1 

Jaconet,  waterproof   

4 

,,     sulphuric  dil  ... 

.  lbs. 

1 

Lint,  fine 

lbs. 

4 

Alumen 

.  ozs. 

8 

„    boric  ... 

4 

Ammon.  Brom. 

)) 

8 

Pins,  common  ... 

pkts. 

1 

Bismuth  Subnit. 

)) 

8 

„  safety 

boxes 

2 

Chloroform  B.P  

.  lbs. 

1 

Plaster,  adhesive   

yds. 

10 

Emp.  Belladonnee,  sp.  yds.  .. 

1 

Syringes,  male,  pewter 

No. 

10 

Glycerinum 

1 

„  ^  glass  

)) 

10 

Lini.  Farina  ... 

)? 

28 

Tow,  surgeons'... 

lbs. 

10 

Linament  Camph.  Co. 

)J 

1 

Tubing,  drainage,  in  aseptic 

„  Saponin 

1 

solution 

tubes 

1 

Liq.  Ammon.  Acet.  Fort. 

1) 

1 

Thermometers,  clinical 

No. 

4 

Mag.  Sulph  

)) 

20 

Medicine  chest,  with  all  instru- 

Oleum Ricini  ... 

15 

4 

ments 

i) 

1 

,,      Terebinthini  ... 

)5 

2 

Tabloid  medicine  chest 

1 

Paraffin  MoUe  

J") 

1 

General  fracture  liox  ... 

i 

rot.  ijicai  D.  JrUlT. 

?1 

1 

Spirit,  Ammon.  Arom. 

1 

,,  Brom. 

.  OZS. 

8 

,,  Chloroform 

ozs. 

8 

,,    Chloras  ... 

•  5) 

8 

Syrup  Scillse  ... 

lbs. 

2 

,,    lodidum  .. 

8 

Tinct.  Camph.  Co. 

H 

,,    Nitrate  Pulv. 

8 

,,  Catechu 

ozs. 

8 

Sodii  Bicarb.  ... 

lbs. 

1 

„      Ferri  Perchlor... 

8 

„  Saiicylas 

> ) 

1 

.   „      Scillas  ... 

lbs. 

2 

Spirit,  ^theris  Nit  

Jl 

1 

Ung.  Boric 

)) 

1 

„  Zinci 

J» 

1 

Stock  Mixtures. 

„    Hydrarg.           ...  .  ... 

1 

Glyc.  Tannic  Acid 

ozs. 

8 

Vinum  Ipecac......  ... 

)1 

1 

Mist.  Copaiba... 

lbs. 

10 

Zinci  Oxidum  ...  .., 

ozs. 

8 

,,  Astringent 

)) 

10 

„    Sulph.     ...  ■      ..."  ... 

1? 

4 

„  Diaphoretic 

11 

5 

Bottles,  vial,  ^-oz. 

doz. 

1 

,,  Expect  

i» 

10 

„         „  l-oz. 

1 

,,     Senn®  Co. 

11 

4 

„         „    2-oz.  ... 

)  J 

1 

Pill  No.  8   

gross 

U 

„      4-oz.    ...   ^ 

1 

„  No.  9   

1) 

4' 

,,      6-oz.    ...  ... 

1 

„  No.  12   

11 

H 

„  8-oz. 

)> 

1 

Tablet  No.  13...   

u 

,,      blue,  poison  ... 

)> 

1 

Pulv.  Seidlitz  Cond.... 

lbs. 

(3959) 


380 


APPENDIX  XXIX. 


List  of  surgical  materials,  medicines,  &c.,  required  for  ships  carrying  invalids, 
or  a  hospital  ship  when  there  is  no  fitted  dispensary,  but  the  vessel  is 
supplied  with  a  medicine  chest : — 


Articles. 

Quantity. 

Articles. 

Quantity. 

Bandages,  calico 

No. 

100 

Jaconet,  waterproof  ... 

...  yds. 

8 

„        loose  woven 

») 

200 

Lint,  fine 

...  lbs. 

8 

Bandages,    loose    woven,  sal 

...  ,, 

8 

200 

...  pkts. 

3 

11 

20 

„  safety   

. . .  boxes 

6 

6 

Plaster,  adhesive 

...  yds. 

10 

„  triangular   

>5 

6 

Silk,  twisted  fine  and  medinni, , 

,,             ,,         sal  alem. 

6 

in  aseptic  solution...... 

. . .  tubes 

1 

Bandages,  plaster  of  paris 

24 

Sponges,  surgeons'  ... 

...  No. 

6 

Christia... 

yds. 

4 

Spongio  piline 

...  yds. 

2 

Calico  ... 

)) 

2 

Syringes,  male,  pewter 

...  No. 

20 

Cloth,  waterproof   

)> 

6 

_  glass 

20 

Catgut  in  carbolic  oil   

tubes 

1 

Tabloid  medicine  chest 

1 

Cotton  wool,  absorbent 

lbs. 

10 

General  fracture. box.. ^. 

1 

,,         boric      ...     "  ... 

?) 

10 

Tow,  surgeons'   

".*.'.  lbs. 

20 

,,         double  cyanide  ... 

3? 

10 

Tubing,  drainage,  iu  .aseptic. 

„         sal  alembrath  ... 

10 

...tubes 

2 

Flannel  for  fomentation  

yds. 

2 

Thermometers,  clinical. 

...  No. 

6 

Gauze,  sal  alembroth  .... 

100 

Medicine     chest,  with 

all 

„      double  cyanide 

?5 

50 

instruments  ..... 

,, 

1 

Or,  for  hospital  ships,  instead  of  the  above  chest  and  extra  drugs,  a 
dispensary  fitted  with  the  contents  of  the  chest,  the.  quantities,  of  each  drug 
varying  from  1  to  2  lbs.  according  to  the  frequency  with  which  it  is  likely  to 
be  used. 

If  fitted  dispensary  used,  and  no  medicine  chest,  a  selection  of  the  surgical 
instruments,  materials,  and  appliances  authorised  for  .  use  in  station  hospitals 
in  Appendices  15,  16,  17,  et  seq.,  "Regulations  for  Army  Medical  Services," 
will  be  required. 

If  medicine  chest  supplied,  the  following  drugs  to  supplement  it : — 


Articles. 

Quantity. 

Articles.  ... 

Quantity. 

Acidum  boricum  ... 

...  lbs. 

2 

Paraffinum  Molle  ... 

...  lbs. 

2 

„       carbolicum     ...  - 

. . .  ,, 

4 

Pot.  Chlor.  ... 

,, 

1 

,,       sulphuricum  dil. 

1 

„    Brom.     ...  ..i 

,,.  „ 

1 

„  nitricum 

...  ozs. 

2 

„    lodidum  ...  ... 

•  ■  •  ■  )) 

2 

Alumen... 

...  lbs. 

1 

„   Nitrat.  Pulv. 

...  ,, 

1 

Ammon.  Brom.  ... 

...  ozs. 

8 

„  Permang. 

...  ozs. 

4 

„       Carb. ...  ..; 

. .  *  ,, 

8 

Sinapis  Oharta  ... 

boxes 

1 

Bismuth  Subnit. 

'••  )> 

8 

Sodii  Bicarb.  ... 

...■•lbs. 

^ 

Chloral  Hydras.         ...  - 

..."  ,, 

4 

Labels,  blank  . .  ^  ... 

No. 

200 

Chloroform  B. P. 

...  lbs. 

2 

Sodii  Salicylas  • 

..-.■•lbs. 

^ 

Cocaine  Hydrochlor.  ... 

...  ozs. 

I 

4 

Spirits  yEtheris  Nit...; 

,, 

2 

Emp.  Belladonna  Sp.  ... 

...  yds. 

2 

„     Ammon.  Aromat. 

...  ,) 

O 

Ferj'i  et  Quin.  Cit. 

...  ozs. 

8 

„     Chloroform  ... 

,, 

1 

Glycerlnum 

...  lbs. 

2 

,,     Methylated  ... 

...  ,, 

2 

Hydrarg.  Perchlor. 

,, 

1 

Syrup  Scillffi  ... 

...  ,, 

2 

Iodoform 

. . .  ,, 

1 

„  Triplex 

... 

2 

Linse  Farina 

...  ,, 

28 

Tinct.  Camph.  Co, 

...  ,, 

2 

Lin,  Camph.  Co. 
„  Saponis 

... 

2 

,,  Catechu. 

...  ,, 

li 

...  ,, 

2 

„      Chloro.  et  Morph. 

...  ozs. 

4 

Liq.  Ammon.  Acet.  Fort. 

...  ,, 

2 

„      Ferri  Perchlor. 

...  lbs. 

1 

Mag.  Sulph  

...  ,, 

28 

„     Nucis  Vomicae 

...  ozs. 

4 

Oleum  Morrhuse  Emulsio 

...  ,, 

2 

„     Belladonnse  ... 

... 

4 

,,     Ricini  ... 

...  ,, 

4 

,.  Digitalis 

... 

6 

„  TerebinthjB 

...  ,5 

2 

„     Scilte  ... 

...  lbs. 

2 
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Articles. 


Quantity. 


Ung.  Borici  ... 

lbs. 

2 

Hydrarg.   

)> 

2 

„  Zinci 

2 

Vinum  Ipecac. 

)) 

H 

Zinci  Oxid. 

') 

1 

„  Sulph  

ozs. 

8 

Bottles,  vial,  ^-oz. 

doz. 

2 

„       „  1-oz. 

5) 

2 

„  2-oz  

)) 

2 

,,       ,,     blue,  poison 

)9 

2 

,,       „  4-oz. 

)) 

2 

„       ,,  6-oz. 

)5 

2 

„       „  8-oz. 

2 

Corks,  vial 

gross 

2 

pint   

!? 

2 

,,      quart  ... 

)) 

2 

Labels,  blank  ... 

No. 

100 

Measures,   graduated,  glass 

4-oz.... 

2 

Articles. 


Measures,   graduated,  glass, 

10- oz  '    ...  No. 

Pill  boxes,  chip  papers,  gross 

„        paper  „  „ 

Stock  Mixtures. 


Glyc.  Acid,  Tannic  . 
Mist.  Copaiba... 

„  Astringent 

„  Diaphoretic 

,,    Expect.  ... 

,,    Sennae  Co. 
Pulv.  Seidlitz,  Cond. 
Pills,  No.  8  ... 

„     No.  9  ... 

„  No.  12  ... 
Tablets,  No.  13 


ozs. 
lbs. 


gross 


When  lunatics  embarked,  oesophageal  tube  and  glass  funnel  for  feeding 
purposes. 
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Accommoda- 
tion for 
Attendant. 

Separate 
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accommo- 
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a) 
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cS 

a; 

s 

CO 

!^ 
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Disease. 

Rank  and  Name. 

6 

Regiment. 
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APPENDIX  XXXI. 

Specimens  of  the  Tickets  issued  to  the  Men  when  Be^^thing  Invalids 
ON  Homeward  Bound  Transports. 


HOSPITAL. 
Lower  (or  Upper)  Berth. 


Swing  Cot  No.  10. 

Mess  JSTo.  1. 
Swing  Cot  Deck. 


Hammock. 
Troop  Deck  No.  3. 
Mess  No.  21. 


Note. — The  Embarking  Medical  Officer  was  responsible  that  there  was 
sufficient  of  each  kind  of  accommodation  available  for  the  number  of  tickets 
issued,  and,  as  stated  in  the  body  of  the  Peport,  a  certain  percentage  of  the 
first  two  were  always  left  unoccupied,  to  provide  for  relapse  cases. 


APPENDIX  XXXII. 

List  of  Extras  that  should  be  Available  for  the  Use  of  Sick  in 
the  Non-dieted  Hospitals  on  Board  Transports. 

Milk. — {a)  Concentrated  sterilised  Australian  milk  ;  this  was  the  best 
kind,  but  vessels  should  be  stocked  in  England  or  Australia,  as  it  is  difficult 
to  obtain  a  sufficient  supply  in  other  ports.  (6)  Tinned  unsweetened  milk. 
There  are  many  brands  on  the  market;  the  "Viking"  or  "Ideal"  were 
generally  found  the  most  reliable.  (c)  Fresh  milk.  This  was  obtainable  for 
special  cases  on  all  the  Union  Castle  Company's  mail  steamers  and  some  few 
other  vessels,  as  they  carried  a  cow  in  milk.  Milk  that  has  been  frozen  is  not 
palatable  and  not  desirable. 

Beef  Tea. — [a]  Fresh  beef  tea  (made  from  frozen  meat)  of  excellent 
quality  was  generally  available.  (6)  Valentine's  meat  extract,  (c)  Liebig's 
meat  extract,    {d)  Bovril.    (<?)  Tinned  soups. 

Fish. — 12  ozs.  for  a  dish  should  be  obtainable  from  the  saloon  supply  on 
all  ships  carrying  a  refrigerator. 

Chicken. — Half  of  a  roast  chicken  or  minced  chicken  should  be  obtainable 
in  a  similar  way  as  required. 

Eggs  and  Butter. — As  required  from  purser's  stores. 

Custard  Puddings,  Rice  Puddings. — As  ordered,  to  be  supplied  from  the 
saloon  galley. 

Bread. — For  use  of  patients  in  hospital  should  be  indented  for  daily  from 
the  bakery.  The  theory  of  sending  a  mans  bread  from  the  mess  to  hospital 
always  fails  in  practice,  and  there  is  constant  trouble  in  obtaining  sufficient 
bread  in  hospital  for  patients  able  to  eat  their  ordinary  rations. 

Vegetables  and  Tinned  Fruit. — Might  be  made  available  for  use  in  special 
cases  ;  they  would  be  drawn  from  the  saloon  stores. 

Liquors. — Champagne^  brandy,  port,  claret,  ale,  stout,  soda  water,  and 
lemonade. 
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With  the  exception  of  the  bread  alluded  to  above,  and  the  meat,  a  joint 
of  which  (for  a  given  number  of  men  on  rations  in  hospital)  is  usually  drawn 
direct  from  the  troops'  galley,  any  of  the  above  stores  should  be  obtainable 
daily  in  the  quantity  required  from  the  purser  or  chief  steward,  or  an  indent, 
from  Army  Book  30  furnished  the  evening  before  by  the  Medical  Officer  in  • 
charge.    They  are  accounted  for  on  I  1202,  "  Diet  Sheets,"  as  extras. 

The  Medical  Officer  in  charge  should  furnish  a  daily  return  to  the  purser 
giving  the  number  of  men  in  hospital  on  meat  ration  and  the  number  of  their 
troop  deck  mess,  so  that  their  portion  can  be  subtracted  from  the  issue  to  the 
troops,  otherwise  it  is  issued. twice  over,  to  their  own  mess  and  to  the  hospital 
where  they  are. 


APPENDIX  XXXIII. 

Outline  of  a  Superior  Diet  Suggested  for  Convalescent  Invalids 

Returning  Home. 

Breakfast. — Cold  meat,  hash  or  fish,  bread  and  butter,  jam  or  marmalade,,, 
tea  or  coffee,  milk  and  sugar.    On  some  mornings  porridge  instead  of  meat. 

Dinner. — Soup,  fresh  meat  (beef  or  mutton),  potatoes.  Four  days  a 
week  carrots  or  turnips.    Four  days  a  week  plum  pudding,  rice,  or  sago. 

Tea. — Cold  meat,  corned  beef,  pickles,  bread  and  butter  and  jam.  Tea 
with  milk  and  sugar. 

Supper. — Bread  and  cheese  or  biscuits  and  cheese,  or,  for  those  who  like, 
it,  gruel. 

A  diet  such  as  this,  which  resembles  the  ordinary  third-class  passengers' 
scale  used  on  large  transports  when  in  their  ordinary  trade,  can  be  well  and 
easily  supplied. 


APPENDIX  XXXIV. 
Army  Standing  Orders. 

(Published  with  the  Army  Order  4  of  6th  November,  1899,  with  amendments 

up  to  May  31st,  1900.) 

Supplies. — Provisions,  Fuel,  Light,  &c. 
1.  The  daily  ration  for  the  troops  in  the  field  wiU  be  as  follows  : — 
Meat. — 1  lb.,  fresh  or  preserved. 

Equivalents  : — Cheese,  2  ozs.  equals  4  ozs.  fresh  or  3  ozs.  preserved  meat. 
Bacon,  4  ozs.  equals  4  ozs.  fresh  or  preserved  meat.  Maconochie's  ration 
equals  ration  of  meat  and  vegetables. 

N.B. — When  the  supply  of  cattle  is  abundant  the  ration  of  fresh  meat 
may,  during  active  operations,  be  increased  to  1^  lbs. 

Bread  Stuffs. — 1^  lbs.  fresh  bread,  or  1  lb.  biscuit,  flour,  or  meal.  When 
flour  or  meal  is  issued  seven  cakes  of  patent  yeast  will,  if  available,  be  supplied 
per  100  lbs.  of  flour. 

N.B. — When  flour  or  meal  is  issued  a  good  cake  or  damper  may  be  made 
as  follows  ;■ — Mix  a  small  quantity  of  yeast  cake  or  baking  powder  and  a  little 
salt  with  1  lb.  of  dry  flour,  then  add  sufficient  water  to  make  it  into  a  stiff 
dough ;  place  on  a  gridiron,  frying  pan,  or  in  the  ashes  of  a  coal  or  wood  fire, 
and  bake  for  half  an  hour.  One  of  Gillet's  yeast  cakes  will  suffice  for  every 
15  lbs.  of  flour. 

Groceries. — |  oz.  coffee  or  ^  oz.  tea,  or  half  the  ration  of  each,  or  1  oz. 
chocolate  with  3  ozs.  sugar,  \  oz.  salt,  and  -g^  oz.  pepper.  The  sugar  ration 
includes  any  required  for  lime  juice.  ^  oz,  chocolate  in  addition  to  the 
ordinary  grocery  ration  may,  when  available,  be  issued  to  nursing  orderlies  on 
night  duty  at  the  discretion  of  Medical  Officers  in  charge  of  hospitals. 

Vegetables. — 1  oz.  compressed  vegetables  or  ^  lb.  onions,  or  |-  lb, 
potatoes  or  other  fresh  vegetables,  or  2  ozs.  split  peas,  or  2  ozs.  rice,  or  one  tin 
pea  soup. 
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2.  Emergency  Rations.— One  field  service  ration  will  be  carried  on  the 
person  bv  each  Officer  and  soldier  for  use  only  in  extremity. 

3.  Fuel. — 2  lbs.  of  wood  or  1  lb.  of  coal  per  man  as  a  maximum.  Fuel 
■\^•ill  not  be  issued  when  it  can  be  obtained  on  the  march  by  the-troops. 

N.B. — Dried  cowdung  is  an  excellent  substitute  for  fuel,  and  should, 
whenever  practicable,  be  collected  by  the  troops  on  the  line  of  march. 

4.  Light. — Hospitals,  as  required.  Guards,  horse  picquets,  and  offices, 
oTie  candle  per  night  for  each  authorised  lantern.  Officers. — When  ample 
supplies  are  a\'ailable,  one  candle  per  Officer  per  night  may  he  issued  in  standing' 
ca  mps. 

For  Occasional  Issues,  ivhen  Available. 

Lime  Juice. — ^  oz.  (^o  of  a  gill)  when  fresh  vegetables  are  not  obtainable, 
and  the  Medical  Officer  considers  the  issue  necessary.  (Issues  of  lime  juice 
will  not  be  made  when  a  jam  ration  is  issued.) 

Spirits. — of  a  gallon  giU),  at  the  discretion  of  General  Officers 
Commanding  Divisions  or  detached  bodies  of  troops,  but  not  oftener  than  twice 
a  week.  (An  extra  ration  of  tea  or  other  equivalent  may  be  issued  to 
abstainers  in  lieu  of  spirits  whenever  a  ration  is  sanctioned  for  the  troops.) 

Jam  or  Marmalade. — Quarter  of  a  1  lb.  tin  (about  4  ozs.)  may  be  issued 
to  the  troops  daily,  when  a  sufficient  supply  is  available. 

Tohacco. — In  quantities  not  exceeding  1  lb.  per  man  per  month,  on 
repayment,  at  Id.  per  ounce. 

Special  Lssues. 

Whenever  special  issues  are  made  of  articles  not  referred  to  in  the 
foregoing  scales,  the  equivalents  laid  down  in  the  ''Allowance  E-egulations " 
will  be  followed,  or,  if  not  mentioned  therein,  the  equivalents  at  which  they 
are  to  be  issued  will  be  decided  by  the  Commander-in-Chief. 


Scale  of  Extras  for  1,000  Hospitcd  Diets. 

The  requirements  as  regards  medical  comforts  and  disinfectants  are 
calculated  on  the  following  scales  : — 

Arrowroot        ...        ...  ... 

Bovril  (in  4  oz.  tins)  ... 
Brandy  ... 
Calves' foot  jelly 
Champagne 
Cocoa  paste 
Corn  flour 

Fowls,  roast,  preserved 
Meat,  extract  or  essence  of  (in  4  oz.  ])ots) 
Milk,  condensed,  sweetened  ... 

„  ,,  unsweetened 

Pearl  barley 
Oatmeal... 
Soups 
Port  wine 
Sago 
Sugar 

Whisky    

Disinfectants. — W^hen  available  and  certified  as  necessary  by  the  Medical 
Officer  :- — 


...  lbs. 

G 

...  ,, 

...  bottles 

5 
10 

jint  bottles 

10 
G 

tins 

20 

...  lbs. 

(; 

1  lb.  tins 

20 

...  lbs. 

6 

tins 

150 

l.oO 

lbs. 

10 

...                ,  J 

4 

<  .  •                D , 

6 

. . .  bottles 

24 

...  lbs. 

6 

30 

. . .  bottles 

10 

For  every  1.000  British  Troops  per  day. 

Carbolic  acid  powder   ...        ..         ...        ...  lb. 

Chloiide  of  hme    lbs.  2 

McDougall's  disinfectant  powder       ...        ...  lb.  1 

fzal       ...        ...        ...        ...        ...        ...  p-allon 


Medical  Officers  w'iH  be  careful  to  adhere  to  these  scales  ;is  far  as  ppcAible, 
(3959)  3  C 
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APPENDIX  XXXV. 


Reprint  of  CjrctjlaPvS  issued  by  the  Direotob  of  Supplies,  Army 
Headquarters,  South  Africa, 

(Reprint  of  Circular  dated  12th  November,  ].900  ;  revised  to  1st  April,  1902.) 


(a)  Scale  of  Rations  for  Troops  in  the  Field, 


Description. 


Breadstuffs — • 
Bread 
Or  biscuit 
Or  floar 
Or  meal 

Meat,  or  equivalents — 


lbs. 


Fresh  meat    ...  ... 

Or  preserved  meat  ... 

.  •  ,, 

••  )) 

1^ 
1 

Or  Maoonoohie's  rations 

"  5) 

1 

Bacon 

•■  H 

i 

Cheese 

Biltong  ration 
Bovril 

..  OZS. 
••  >) 

2 

4 

i 

Flour  

..  lbs. 

I 

o 

Groceries — 

r'oflee   

Tea 

(or  half  ration  of  each) 

Or  f'hocolate  nr  cocoa 

Sugar...        ...  ii. 

Halt  

Pepper 

Vegetables — 
Potatoes 

Or  other  fresh  vegetables  ... 
Or  onions 

Or  compressed  vegetables  ... 

Or  split  peas  or  rice 

Or  pea  soup  ...        ...  2-oz. 

Or  pickles 

Jam  or  equivalents — 
Jam 

Fruit,  common 
„  superior 
Rhubarb 

Lime  juice  (tV  g'i^l) 


Rum 


OZS. 


lbs. 


tins. 

OZS. 


lbs. 


OZS. 


rails 


1 


^ 


Remarks. 


When  flour  or  meal  is  issued,  seven  cakes  of 
jDatent  yeast  will,  if  available,  be  supplied 
per  100  lbs.  of  flour;  baking  powdei^ 
19  OZS.  to  50  lbs.  flour. 


In  issuing  preserved  meat  to  columns,  small 

tins  should  be  issued.  1  lb.  tins  if  possible, 

but  none  larger  tban  2  lb.  tins. 
Maconochie's  or  similar  ration  equals  a  ration 

of  meat  and  vegetables. 
In  lieu  of  4  ozs.  fresh  or  3  ozs.  preserved 

meat. 
Ditto. 

In  lieu  of  full  meat  ration. 
In  lieu  of  full  meat  ration  for  extra  mobile 
columns. 

In  lieu  of  i  lb.  of  meat ;  to  be  issued  to 
troops  in  blockhouses  when  available, 

i  oz.  coffee  exti-a,  -when  available,  for  early 
moi-niug  coffee.  When  early  morning 
cofFee  is  drawn,  the  ration  issue  will  be 
tea,  not  coffee. 

\  oz.  of  chocolate  extra,  when  available,  for 
hospital  orderlies  on  night  duty. 

Includes  any  required  for  lime  juice  and 
early  morning  coffee. 


When  potatoes  and  onions  or  other  fresh 
vegetables  are  available  at  the  same  time 
they  should  be  issued  in  proportion  of 
2  to  1.    Total  ration,  i  lb. 

When  available  an  additional  ration  of  \  lb, 
of  fresh  vegetables  may  be  drawn  in  lieu 
of  the  jam  ration. 


In  lieu  of  \  lb.  of  jam. 
In  lieu  of  j  lb.  of  jam. 

In  lieu  of  ^  lb.  of  jam.  When  rhubarb  issued 
the  troops  will  find  the  sugar. 

Daily,  when  fresh  vegetables  are  not  avail- 
able. 

On  four  days  a  week  when  fresh  vegetables 
are  issued. 

Not  oftener  than  three  times  a  week  (under 
authority  of  CI.O.C.)  when  malt  liquor  is 
not  obtainable.  An  extra  ration  of  tea  or 
other  equivalent  may  be  issued  to  abstainers 
in  lieu  of  spirit  rations. 


N.B.— On  no  account  should  an  issue  for  more  than  one  day  (and  that,  the  day  of  issue) 
be  made.  Back  rations  are  not  to  be  claimed  or  issued  under  any  circumstances.  Officers 
will  see  that  all  vwm  not  consumed  by  the  persons  for  whom  it  is  issued  on  the  day  of  issue 
is  destroyed. 
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(/>)  Scale  of'  R((lioii.s  J'or  Cicdiau  Emploijees. 
(a)  White  conductors  :  A  soldier's  ititiou. 

(6)  Native  headmen,  and  white  or  colonred  drivers,  leaders.  Cape  bastards, 
intelligence  scouts,  and  wirenien,  and  head  hoys  employed  under  the 
director  of  Transvaal  telegraphs  :  A  soldiei''s  I'atiou  of  meat,  Ijreadstu'fs, 
groceries,  and  fuel  only. 

Other  South  African  natives  as  under  ; — 

Mealies  or  meal  ...        ...        ...        ...      Ihs.  3 

Fresh  meat  (on  Sundays)       ...        ...        ...  H 

Salt       ...        ...        ...        ...        ...        ...      oz.  \ 

N.B. — For  coloured  drivers,  leaders,  aud  natives  l^lbs.  of  meal  will 
ordinarily  be  issued  as  the  ration  of  breadstuffs,  and  vvhen  meat  is  not  available 
the  ration  of  meal  may,  vs^heJi  practicable,  be  doubled. 

(c)  liations  for  Indian  Natives. 

Native  clerks,  native  agents,  native  hospital  assistants,  and  N.C.  Officers 
and  men  of  Indian  regular  forces  : — 


Atta  or  rice  or  flour 

...  lbs. 

1^ 

Dal  or  peas 

ozs. 

4 

Ghi  or  sweet  oil 

...             , , 

Salt   

oz. 

2 

IT 

Chillies  or  curry  powder 

... 

'] 

6 

Amchur  or  tamarind  ... 

1 

2 

Goor  or  sugar  ... 

ozs. 

2 

Onions  or  other  fresh  vegetables 

oz. 

1 

Meat  (three  times  a  week) 

ozs. 

8 

Fuel  wood 

,    . . .  lbs. 

Non-meat  eaters  may  receive  3  ozs.  goor  or  sugar  in  lieu  of  the  meat 
ration. 

Extras,  issuable  on  recommendation  of  Medical  Officers  Avhen  approved 
by  General  Officer  Commanding  :  Rum  |-  dram  {-f-^  pint),  or  to  abstainers 
tea  ^oz.,  and  goor  or  sugar  -h  oz. 

During  the  winter  months  (April  to  September)  the  following  additions 
may  be  made  to  the  ration  for  Indian  natives  : — 

Tea  (daily)    oz.  ^ 

Sugar  „    „  1 

Rum  (weekly)  ...        ...        ...        ...        ...    dram  ^ 

(d)  Fuel 

The  ration  of  fuel  for  all  services  is:  Wood  2  lbs.,  or  coal  lib.  as  a 
maximum,  except  where  otherwise  stated. 
For  Detachments — 

1  to  5  men  :  1 5  lbs.  of  coal  per  diem  for  the  detachment, 
6  to  10  men  :  2|- lbs.  of  coal  per  man  per  diem,  but  not  to  exceed  a 
total  of  '20  lbs.  per  diem  for  the  detachment. 
11  to  20  men  :  2  lbs.  of  coal  per  man  per  diem  (or  the  equivalent  of 

wood  in  each  case). 
Over  20  men  as  per  scale  already  authorised. 

An  addition  of  1  lb.  of  wood  or  ^  lb,  of  coal  per  man  per  diem  niaV; 
subject  to  the  approval  of  General  Officers  Commanding  districts  be  issued  for 
boiling  drinking  water  at  such  stations  as  the  Principal  Medical  Officer  of  the 
district  may  recommend. 

Recreation  tents  :  Coal  140  lbs,  per  week  ;  wood,  authorised  issue; 


(3950) 


3  0  2 
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(e)  Rations,  Convalescent  Camps,  d:c. 

1.  On  the  recommendation  of  the  Principal  Medical  Officer,  Army  Head- 
quarters, the  following  diet  scale  is  sanctioned  for  (a)  convalescent  soldiers 
at  convalescent  depots  ;  (6)  N.C.  Officers  and  men  attached  to  the  Royal 
Army  Medical  Corps  foi;  duty  in  military  hospitals  under  Aimy  Order  No.  1 
of  December  4th,  1901  :— 

Bread 

Meat   

Tea 

Coffee   

Sugar 

Salt   

Pepper  ... 
Jam  (when  available) 
Potatoes  (or  other  fresh  vegetables)    . . . 
Lime  juice  (when  fresh  vegetables  are 

not  obtainable) 
Lime  juice  (on  four  days  a  week  when 

fresh  vegetables  are  issued) 
Bacon 

Milk,  condensed... 

Onions  1  On  two  days  a  week,  but  not  f 
Rice      r      on  the  same  day  ...  •••\ 


lbs. 

per  diem. 

lb. 

1 

oz. 

1 

4  " 

1 

ozs. 

oz. 

I 

2  ?' 

1 

ozs. 

4 

5? 

8 

oz. 

oz. 
ozs. 
tin 
lb. 


2    per  diem. 


10 

1 


1  i 


The  following  may  be  issued  as  a  substitute  for  the  bacon  and  milk 
rations  above  referred  to  : — 


Oatmeal ... 
Milk,  condensed.., 


ozs. 
oz. 


{f  )  Care  of  Food  ISupplies. 

It  has  been  observed  that  in  many  units  food  supplies  are  drawn  and 
stored  in  a  very  careless  manner.  No  attempt  is  made  to  keep  the  various 
articles  from  being  fouled  by  dirty  vehicles,  dirty  coverings,  or  by  contact  with 
natives  and  others  employed  in  carrying  them. 

There  is  no  doubt  that  this  carelessness  is  the  cause  of  many  cases  of 
such  diseases  as  enteric  and  dysentery,  and  the  most  careful  precautions  must 
be  taken  to  obviate  any  possible  contagion  from,  this  source. 

Officers  commanding  units  are  directed  to  give  this  matter  their  personal 
consideration.  No  special  knowledge  is  required,  strict  cleanliness  in  every 
respect  is  sufficient. 

{g)  Scale  of  Extras  for  Hospital  Diets. 

The  requirements  as  regards  medical  comforts  and  disinfectants  are 
calculated  on  the  followins:  scales  : — 


Scale  of  Extras  for  1,000  Hospital  Diets. 

Arrowroot 
Brandy  ... 
Bovril  (in  4  oz.  tins) 
Brand's  essence... 
Calves'  foot  jelly  ... 
Champagne      ...        ...  ... 

Claret  ... 
Cocoa  paste 
Corn  flour 

Fowls  (roast)    ...        ...        ...  i.i 

Meat,  extract  or  essence  of  (in  4  oz.  pots) 
Milk  (condensed)        ...        ...  ... 


lbs. 

12 

bottles. 

48 

...  lbs. 

10 

... 

2 

jDint  bottles 

25 

20 

. . .  pints 

25 

tins 

20 

...  lbs. 

6 

lb.  tins. 

40 

...  lbs. 

8 

tins 

300 

381) 


  lbs.  10 

  „  21 

G 

bottles  28 

  lbs.  11 

  „  30 

bottles  10 

...  ^  pint  bottles  150 

Disinfectants. — When  available  and  certified  as  necessary  by  the  Medical 
Officer 

For  every  1,000  British  Troops  per  day. 

Carbolic  acid  powder  ...        ...  ...  ...  lb. 

Chloride  of  lime  ...        ...  ...  ...       lbs.  2 

McDougall's  disinfectant  powder  ...  ...      lb.  1 

Izal       ...        ...        ...        ...  ...  ...  gallon  h 

Medical  Officers  will  be  careful  to  adhere  to  this  scale  as  far  as  possible. 


Pearl  barley 

Oatmeal 

Soups 

Port  wine 

Sago  o]'  tapioca. . . 

Sugar 

Whisky ... 

Stout 


(h)  Fruit.  Vegetahles,  and  Milk. 

All  fruit  in  the  various  districts  should  be  \'ery  carefully  preserved, 
collected,  and  issued  to  the  troops  whenever  possible. 

It  is  of  the  utmost  importance  that  a  good  supply  of  fruit  and  vegetables 
should  always  be  arranged  for  at  stations  in  low-lying  districts,  such  as,  for 
instance,  the  stations  on  the  line  east  of  Machadodorp  and  north  of  Waterval 
North. 

Another  question  of  importance  is  that  of  supply  of  fresh  milk  to 
hospitals.  Dairy  farms  for  this  purpose  should  be  arranged  for  wherever  there 
are  sufficient  cows  amongst  the  captured  cattle,  or  wherever  they  can  be 
otherwise  obtained. 

Every  possible  supply  arrangement  should  be  made  for  the  comfort  and 
welfare  of  the  troops  generally. 

Military  Arjricultv ml  Farming. 

It  is  hoped  that  all  concerned  will  bear  in  mind  that  the  object  of  these 
farms  is  the  custody  and  management  of  captured  and  surrendered  stock, 
supply  of  milk  to  hospitals,  forage  for  horses  and  other  animals,  vegetables 
and  fruit  to  the  troops  and  hospitals,  meat  to  the  troops  and  civil  population, 
and  the  stamping  out  of  disease.  No  efforts  should  be  spared  to  attain  these 
objects,  and  each  district  should  vie  with  the  others  to  excel  in  these 
directions. 

(k)  Extract  from  Lines  of  Communication  Orders. 

(By  Lieut. -General  Sir  F.  W.  E.  F.  For estier- Walker,  K.C.B.,  C.M.G., 

Commanding  Lines  of  Communication,  South  Africa.) 

No.  243.  Cape  Town, 

September  8th.  1900. 
#  ^  *  %! 

It).  Rations. — On  the  recommendation  of  the  Principal  Medical  Officer  at 
headquarters  the  following  diet  scale  is  sanctioned  for  convalescent  soldiers 
in  any  convalescent  depots  Avhich  may  be  established  at  or  near  coast 
ports,  viz.  : — 

An  ordinary  soldier's  ration  of  bread,  meat  (1  lb.),  groceries,  vegetables, 
and  jam,  also  2  oun(;es  of  bacon,  and  one-tenth  tin  of  preserved  milk  daily, 
one-seventh  pound  of  onions,  and  one-fourteenth  pound  of  rice,  two  days  a 
week  each,  but  not  on  the  same  days. 

When  the  unconsumed  portion  of  the  bread  ration  cannot  be  utilised  for 
making  puddings,  &c.,  the  ration  will  be  reduced  to  1  lb.    C.R.,  No.  B-3490-1. 
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APPENDIX  XXXVI. 

REmiNT    OF    ClRCUL.lRS    ISSUED    J3Y    THE    DIRECTOR    OF    SUW'LIES,  ArMY 

Headquarters,  South  Africa. 


Medical  Coinfo>-ls. — Proportion  to  he  included :U'ith  cdl  Sapply  Convoys. 

1.  When  convoys  of  supplies  are  being  sent  to  out-stations  the  Supply 
Officer  responsible  for  their  loading  will  see  that  a  good  proportion  of  medical 
comforts  of  all  descriptions  is  invariably  included,  also  disinfectants. 

2.  When  possible  to  communicate  beforehand  with  the  station  to  which 
the  supplies  are  being  sent,  the  commandant  there  should  be  informed  what 
number  of  days'  ordinary  supplies  are  being  sent,  and  asked  to  state  what 
medical  comforts  will  be  required  for  that  period. 

3.  Where  such  information  cannot  be  obtained  the  quantities  to  be  sent 
may  be  calculated  in  diets  by  multiplying  20  per  cent,  of  the  immbers  in 
garrison  by  the  number  of  days'  supplies.  Thus,  if  the  garrison  is  1,000  men, 
and  they  are  being  supplied  for  30  days,  the  number  of  diets  will  be — 

20  per  cent,  of  1,000  X  30  =  6,000  diets. 


APPENDIX  XXXViA, 
Proposals  by  Surgeon-General  W.  H.  McNamara,  C.B.,  C.M.G. 


I. — Scale  of  Medical  Comforts  for  10  days. 


Articles. 

For 
100  beds. 

For 
Army  Corps, 
4,000  beds. 

Remarks. 

*  Arrowroot     ...  ... 

...  lbs. 

12 

480 

Bacon,  tinned 

.  ... 

5 

200 

*Brandy 

bottles 

48 

1,920 

*Bovril,  in  4-oz.  tins... 

...  lbs. 

10 

400 

*Brand's  Essence 

•  ... 

2 

80 

Calves'  foot  jelly 

.   jjint  bottles 

25 

1,000 

Champagne  ... 

)> 

10 

400 

Claret          ...  ...   

J) 

25 

1,000 

*Cocoii.  paste  ... 

tins 

20 

800 

*Cornflour 

...  lbs. 

o 

240 

Fowls,  roast  ... 

lb.  tins. 

40 

1,600 

Fruit,  bottled,  assorted 

bottles 

5 

200 

„     dried  (prunes,  apples,  tigs).. 

...  lbs. 

5 

200 

*Meat  extract  or  essence,  4-oz.  pots 

> ) 

8 

320 

*Milk,  condensed 

tins 

300 

12,000 

Oatmeal 

...  lbs. 

21 

840 

Pearl  barley  ... 

10 

400 

*Port  wine 

bottles 

28 

1,120 

*Soups,  assorted 
Sago  or  tapioca 

tins 

6 

240 

 lbs. 

11 

440 

Sardines 

tins 

o 

80 

Stout  ... 

-i-pint  bottles 

150 

(5,000 

Sugar..,       ...        ...  ... 

...  lbs. 

30 

1,200 

Sparklets 

,        ,..  doz. 

20 

800 

If  mineral  wateis 

not  available. 

,,         bottles  fur 

...  No. 

4 

i(;o 

Tongue,  tinned 

tins 

2 

80 

liabbit,  tinned 

.  ... 

10 

400 

Vegetables,  presei-ved  ,., 

•        •  •  •  )) 

200 

*Wliisky 

bottles 

10 

400 

Valentine's  Meat  Essence  ... 

'  )i 

120 

Cigarettes  ... 

...  No. 

500 

20,000 

Pijjjes  ...   

5 

200 

Tobacco 

...  lbs. 

5 

200 

*  The  most  important  items  to  cany  when  all  cannot  be. 


391 


II.— >S'ca/e  of  Disinfectants  for  10  days  to  he  supplied  by  Army  Service 

Corps, 


Articles, 

i<  or 
100  beds. 

For 
Army  Corps, 
4,000  beds. 

Remarks. 

Carbolic  powder       ...       ...       ...        ...  lbs. 

Chloride  of  lime       ...       ...        ...        ...  „ 

McDougall's  disinfecting  powder  ...        ...  „ 

Izal      ...       ...       ...        ...       ...        ...  galls. 

Sulphur         ...       ...       ...       ...       ...  lbs. 

Alnm  for  clearing  water      ...       ...       ...  ,, 

1 

3 

2 
1 

1 
2 

1 

4 
1 
3 

131 

80 

40 

20 

10 

20 

A  similar  quantity  would  be  required  for  the  regimental  camps,  &c,,  of  the  Army  Corps, 

III. — Scale  of  Disinfectants  for  10  days  to  be  supplied  by  Medical 

Department, 

Articles. 

For 
100  beds. 

For 
Army  Corps, 
4,000  beds. 

Remarks. 

Corrosive  sublimate  ...       ...       ...       ...  lbs. 

Hydrochloric  acid     ...       ...       ...  „ 

Formalin        ...        ...        ...        ...  tabloids 

1 
2 
50 

40 
80 
2,000 

APPENDIX  XXXVTI. 

Eeport  on  Food  Stuffs, 

(Major  W.  W.  O,  Beveetdge,  D.S.O.,  Pi.A.M.C,  in  charge,  the  Laboratory, 

Pretoria.) 

The  number  of  samples  of  food  sent  to  this  Laboratory  for  analysis 
dm'ing  the  war  has  been  fortunately  few,  owing  to  the  care  with  which  the 
various  supplies  were  selected.  Those  samples  which,  on  analysis,  were  found 
to  be  unfit  for  issue  and  rejected  were  chiefly  faulty  through  long  keeping 
and  from  the  effects  of  climate.  The  majority  of  the  samples  were  sent  from 
the  hospitals,  and  many  also  from  the  Director  of  Supplies  to  ascertain  their 
suitableness  for  hospital  requirements. 

In  some  instances  certain  articles  of  food,  such  as  coffee,  tea,  cheese,  and 
jam,  might  have  been  of  better  qualit^y ;  occasionally  the  tinned  meat  rations 
were  faulty  from  long  keeping,  especially  noticeable  in  the  case  of  mixtures 
of  meat  and  vegetables,  but,  on  the  whole,  the  rationing  of  the  troops  could 
hardly  be  surpassed.  If  one  considers  the  great  difficulties  in  anticipating 
supplies  and  the  care  and  storage  of  rations  for  troops  in  war  time  in  a  hot 
chmate,  it  is  Httle  wonder  that  some  at  least  become  unfit  for  issue. 

The  Boers  in  the  latter  part  of  the  war,  and  many  of  our  columns 
occasionally,  subsisted  on  mealy  meal  and  meat  only  with  no  marked  ill  effects. 

Maize,  Indian  corn,  or  mealies  is  largely  grown  as  a  staple  article  of  diet 
over  the  whole  of  South  Africa.  In  the  Transvaal  it  is  particularly  suited  to 
the  dry  soil,  and  is  grown  largely  by  both  Boers  and  natives.  There  are  two 
varieties  of  maize  grown  in  the  Transvaal,  one  of  which  has  a  white  seed, 
the  other  a  yellow.  The  former  is  more  prized  as  a  food  by  the  nativesi 
On  analysis  of  the  two  varieties  I  found  that  there  was  probably  some  truth 
in  this,  owing  to  the  fact  that,  as  a  rule,  the  white  variety  showed  a  less 
acidity  than  the  yellow,  producing,  therefore,  a  cake  of  better  quality  on 
iDaking. 
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During  the  war  a  large  amount  of  foreign  maize  was  imported  to  meet 
the  great  demand,  being  used  as  a  food  chietiy  for  natives  and  cattle.  As 
mealy  meal  it  was  sometimes  used  by  the  troops  in  the  form  of  porridge. 
Owing  to  the  large  amount  of  nitrogen  it  contains,  it  constitutes  a  stimulating 
food  of  high  nutritive  value,  and  on  which  man  can  subsist  for  some  time. 
Many  of  the  natives  at  one  time  suffered  from  a  form  of  disease,  diagnosed 
as  scurvy  by  some  and  as  beri-beri  by  others. 

The  disease  was  evidently  a  form  of  pellagra;  caused  by  the  ingestion  of 
old  or  inferior  corn  in  which  a  fungus  had  developed.  In  three  samples  of 
corn  from  Bloemfontein,  Elandsfontein,  and  Middelburg,  Avhere  many  of  the 
natives  who  ate  it  were  suffering  from  a  disease  considered  to  be  scurvy,  I 
found  a  fungus  of  the  nature  of  the  sporisorium  maidis.  I  understand  that 
the  disease  ceased  on  the  mealies  in  question  being  condemned  and  a  fresh 
supply  substituted. 

The  following  foods  ^vere  submitted  for  analysis  : — 

Millx. — The  fresh  milk  supplied  to  the  Pretoria  hospitals  was  received  from 
the  vendors  and  sterilised  at  a  milk  dep6t  before  being  issued  to  the  hospitals. 
During  the  war  practically  only  the  hospitals  were  supplied  with  fresh 
milk,  and  no  disease  of  any  kind  was  directly  traceable  to  its  use. 

Two  samples  of  milk  were  sent  twice  weekly  to  the  laboratory  for 
analysis.  Of  the  samples  submitted  20  were  condemned  and  two  of  the 
vendors  were  prosecuted  in  the  civil  courts.  In  each  case  the  A'endors  were 
warned.  Tlie  samples  varied  considerably  in  their  constituents,  owing  to 
the  variety  of  the  breeds  of  cattle,  the  conditions  of  feeding,  &c. 

Condensed  Milk. — Ten  different  brands  of  condensed  milk,  forwarded  by 
the  Director  of  Supplies,  were  analysed.  Four  of  these  were  considered  unfit 
for  hospital  use. 

Austixdian  Sterilised'  Milk. — This  was  a  solid  preparation  supplied  in  tins, 
and  was  found  to  be  very  good  as  far  as  analysis  was  concerned,  but  it  was 
found  that  on  keeping  it  becomes  practically  insoluble  in  water. 

Butter. — Eleven  samples  were  examined  (chiefly  tinned),  four  of  which 
were  condemned  as  unfit  for  issue. 

Cheese. — One  sample  of  tinned  Dutch  cheese  was  examined  and  found 
to  be  of  excellent  quality,  and  well  suited  for  issue  to  troops  in  the  field. 
Many  brands  of  tinned  cheese  are  preferable  to  the  ration  cheese  that  was 
issued  during  the  war,  which  rapidly  deteriorated  owing  to  the  effects  of 
climate  and  want  of  sufficient  storage. 

Egr/s. — Prepared  yolks  of  eggs  and  desiccated  eggs  were  submitted  for 
examination,  and  both  preparations  were  excellent  in  their  way  and  suitable 
for  hospital  use,  l)ut  cannot  replace  fresh  ones. 

Coffee.- — The  rations  of  coffee  which  I  first  examined  were  not  of  good 
quality,  the  beans  being  old  and  inferior.  After  my  report  on  these  a  much 
better  article  was  supplied. 

Two  samples  of  roasted  coffee,  locally  grown,  on  analysis  gave  the 
following  : — 

Specific  gravity  of  10  per  cent,  extract  at  15°  C — 1010  and  1008. 

Dried  extract    26-00  and  20-00  per  cent. 

Mineral  matter    .  .        ...        ...        ...      9-50  and    3-50  ,, 

and  contained  no  adulteration. 

Twelve  samples  were  analysed  in  all,  six  of  these  were  of  very  inferior 
quality.  In  this  most  important  article  of  diet  for  troops  in  the  field  it  is 
most  imperative  that  only  the  very  best  coffee  should  be  supj)lied,  and  if  sent 
out  in  the  form  of  coffee  beans  these  should  not  be  kept  for  any  length  of 
time  before  use. 

Tea.—  Five  samples  were  analysed  ;  two  of  these  were  of  inferior  quality. 

Bread. — Samples  were  examined  chiefly  on  account  of  complaints 
regarding  the  quality  of  bread  supplied  to  hospitals.  In  one  case  the  bread 
was  found  to  have  been  made  from  inferior  flour,  and  in  some  the  baking  was 
at  fault.  • 

Corned  Beef,  Ham,  Bacon  {tinned). — Samples  of  these  articles  of  food 
were  submitted  to  determine  their  suitability  for  issue.  The  tinned  ham  and 
)3acon  were  complained  of  but  they  appeared  to  he,  of  excellent  (|uality, 
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Tinned  Meat  Rations. — One  consignment  of  these  rations  was  condemned 
owing  to  their  having  deteriorated  as  the  result  of  bad  preparation  or  long 
keeping.  From  my  own  experience  in  the  field  I  am  of  opinion  that  generally 
these  rations  were  of  good  quality.  In  some  cases,  however,  the  emergency 
rations  of  extract  of  meat  and  cocoa  were  found  to  be  deteriorated  and  mouldy 
from  long  keeping. 

Calves  Foot  Jelly. — •Three  samples  were  analysed.  One  of  these  was 
condemned  owing  to  fermentation  having  taken  place  and  rendered  the  jelly 
unfit  for  consumption. 

Lime  Juice. — Owing  to  a  War  Ofiice  cablegram  that  lead  had  been 
detected  in  certain  samples  of  lime  juice,  especially  in  Rose's  lime  juice  cordial, 
an  analysis  was  made  of  various  samples  issued  by  the  Director  of  Supplies, 
but  in  only  one  case  was  the  merest  trace  of  lead  discovered  and  no  ill-efiects 
have  been  recorded. 

Marmalade  and  Jam. — Two  samples  of  marmalade  were  condemned, 
having  deteriorated  by  keeping  and  showing  traces  of  metallic  impurity.  I 
am  of  opinion  that  for  supply  during  a  campaign  jams,  jellies,  and  marmalade 
would  be  better  preserved  in  glazed  or  earthenware  jars,  as  the  danger  of  acid 
fermentation  which  sometimes  ensues,  and  the  consequent  production  of  acid 
and  solution  of  metal,  would  be  thereby  ehminated. 

Atta  {Indian  Flour). — One  sample  was  forwarded  which  by  analysis  was 
found  to  be  acid. 

Molassine  Meal. — This  is  used  as  a  feed  for  horses.  A  sample  was  sent 
by  the  Dh-ector  of  Supplies,  and  consisted  of  forage  impregnated  with  molasses. 
It  possessed  high  nutrient  properties. 

Beverages. 

The  following  beverages  were  sent  for  analysis  : — Hop  beer,  ginger  beer, 
hop  ale,  lemonade,  hop  stout,  and  champagne  cider.  Some  of  these  were 
brewed  and  some  aerated.  Many  were  found  to  be  undesirable,  and  their  issue 
was  stopped. 

Alcoholic  Drinks. — A  large  proportion  of  these  were  sent  by  the  Medical 
Officers  in  charge  of  hospitals  for  analysis  owing  to  complaints  of  patients  as 
to  their  quality,  the  sick  Officers  being  the  most  particular  in  this  respect.  A 
few  of  the  complaints  were  well  founded,  but  in  many  the  wines  and  spirits 
were  found  to  be  of  average  quality. 

Brandy. — In  a  number  of  cases  the  brandies  did  not  seem  to  me  to  be 
altogether  wine-derived  spirit,  and  I  submitted  that  unless  the  brandies  for 
hospital  use  contained  a  fair  proportion  of  natural  ethers,  they  did  not  act 
as  rapidly  diffusible  stimulants,  and  therefore  they  had  no  special  value  as 
compared,  for  instance,  with  whisky.  The  opinion  on  the  quality  of  wines 
and  spirits  is  largely  a  matter  of  palate,  but  I  submit  that  supplies  for 
hospitals  should  be  selected  by  Medical  Officers,  who  are  the  best  judges  as  to 
the  brands  suitable  for  the  sick.  I  made  an  analysis  of  as  many  brands  of 
brandy  as  could  be  procured  in  this  country,  to  ascertain  which  was  the  most 
suitable  to  the  requirements  of  the  sick  at  a  moderate  price,  and  came  to 
the  conclusion  that  the  Spanish  brandy  was  a  genuine  wine-derived  spirit, 
moderate  in  price,  and  suitable  for  hospital  requirements. 

The  Director  of  Supplies,  Pretoria,  also  sent  many  brands  of  v/ines  and 
spirits  for  report  as  to  their  quality  and  fitness  for  hospital  use. 

Whisky. — In  one  case  the  whisky  was  found  to  be  overproof  Complaints 
were  made  that  in  some  instances  the  spirit  was  rav/,  and  this  complaint  was 
justified  in  two  instances. 

Bum. — A  case  of  suspected  peculation  occurred  at  Harrismith,  and  a  cask 
was  forwarded  for  analysis,  the  proceedings  of  a  board  stating  that  it  was 
probably  adulterated  with  water.  On  analysis  it  was  found  50  per  cent, 
water  had  been  added.    The  rum  generally  has  been  of  excellent  quality. 

Champagne. — Three  brands  were  sent  for  analysis. 

Beer. — Lead  having  been  found  in  some  of  the  Cape  beers,  I  was  directed 
by  the  Principal  Medical  Officer,  Army,  South  Africa,  to  make  an  analysis  of  all 
the  brands  of  beer  issued  by  the  Army  Service  Corps  in  the  Transvaal, 
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including  local  beer,  English  beer,  stout,  and  Natal  beer,  in  none  of  which  was 
there  any  lead  found. 

Stout. — One  locally-brewed  sample  was  condemned  as  unfit  for  con- 
sumption. 

Port. — Two  samples  were  complained  of,  but  the  analysis  did  not  confirm 
the  objection. 

Claret. — Eleven  samples  of  claret  were  analysed.  These  were  all  of 
the  lighter  kinds,  and  three  samples  out  of  these  were  found  to  have  become 
unsuited  for  hospital  use,  probably  from  the  effect  of  climate. 


Foods  and  Beverages. 
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'Coffee  

12 

6 

6 
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2 

2 

— 
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1 
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1 
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Men's  Ward  Hut. 

(Permanent  or  Portab/e) 

(20  Beds) 
—  Notes  — 

1  Ventilators  in  roof.  For  huts  in  tentperate  clintates^ 
are  required,  For  those  abroad  foul  air  outlets  18*3 
above  each  window  instead  of  yenbilator  in  Roof. 

2  In  tropical  climates  the  yvhole  hut  to  be  raised  3  O 
above  rtatural  ground  line.  In  temperate  climates 
sufficient  yentilation  must  be  proi/ided  under 
floors  about  I  foot  space. 
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4  V.  V.  V.  Denotes  positions  of  fresh  Air  Inlets  13 "3 
perforated  zinc  with  sliding  shutter  to  regulate 
them. 

5  All  tvindoivs  to  open  outwards  &  fastened  on  s/// 
ivith  bar  fastener. 

6  Concrete  floors  to  Pantry. 
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Pack  and  Rifle  Store 

( Permanent  or  Portable ) 
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Bath  Hut 

( Permanent  or  Portab/e.) 

Hot  water  supply  From  Kitchen  by  pipes  underground  enc/osed 
in  3 inch  dram  pipe  &  wrapped  ivilh  felt  to  preserve  the  heat. 

Concrete  Floors  sloping  outnyards  to  surFace  channel  in  each  passage- 

Drainage  to  de  considered  locally  to  be  trapped. 
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Home  Office, 

January,  1904. 


Sir, 

I  BEG  to  submit  the  following  Report  by  Commander  Hamilton  P. 
Smith,  R.N.,  H.M.  Superintending  Inspector  of  Factories,  upon  the  conditions 
of  work  in  flax  and  linen  mills  as  affecting  the  health  of  the  operatives  employed 
in  certain  processes  therein. 

I  am,  Sir, 

Your  obedient  servant, 

B.  A.  Whitelegge, 

Chief  Inspector  of  Factories. 
♦ 

The  Right  Honourable 

A.  Akers  Douglas,  M.P., 

His  Majesty's  Principal  Secretary  of  State 
for  the  Home  Department. 
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REPORT   UPON  FLAX  MILLS, 


COMMANDER    HAMILTON    P.    SMITH,  K.N., 

H.M.   SUPEEINTENDING  INSPECTOR  OF  FACTORIES. 


Home  Office, 

December,  1903. 

Sir, 

In  1892  Mr.  Osborii  presented  an  exhaustive  Report  upon  the 
conditions  of  work  in  the  Belfast  Flax  Mills  and  Linen  Factories,  and  on  the 
mortality  among  textile  operatives]  in  the  City  of  Belfast  during  189 L  A 
certificate  of  the  Secretary  of  State  published  in  the  L'Tiudon  Gazette  of  3rd 
January,  1891,  declared  the  processes  carried  on  in  flax  mills  and  linen 
factories  to  be  dangerous  within  the  meaning  of  Section  8  of  the  Factory 
and  Workshop  Act,  1891,  and  Special  Rules  were  framed  and  published 
by  the  Home  Office  on  April  18th,  1896.  You  have  from  time  to  time 
received  reports  tending  to  show  that  although  these  Rules  have  done 
much  to  secure  healthy  conditions  for  the  workers,  yet  in  many  respects 
they  are  capable  of  considerable  improveraent  without  causing  serious  incon- 
venience or  excessive  cost  to  the  manufacturers.  You  directed  me  to  hold  an 
inquiry,  and  I  have  visited  a  large  number  of  works  in  the  North  of  Ireland, 
in  Dundee  and  neighbourhood,  and  in  the  South  of  England.  The  conclusion 
I  have  arrived  at  is  that  in  the  light  of  our  present  knowledge  and  the  facilities 
for  utilising  that  knowledge,  it  is  important  that  the  provisions  of  the  Special 
Rules  should  be  amended  ;  and  that  the  Rules  should  be  converted  into 
Regulations  under  Section  79  of  the  Act  of  1901. 

I  propose  to  give  reasons  in  detail  for  the  views  that  I  advance,  and  to 
submit  practical  suggestions  which  may  assist  in  giving  effect  to  the  proposed 
changes.  I  do  not  forget  that  the  original  Rules  were  made  by  predecessors 
whose  ability  and  judgment  will  certainly  never  be  questioned,  but  since  they 
were  framed  exhaustive  and  lengthened  trials  have  taken  place,  new  methods 
have  been  discovered  with  the  result  that  greater  efficiency  can  be  attained,  and 
improvements  may  yet  be  made  which  will  reduce  to  a  minimum  conditions 
which  I  have  no  hesitation  in  saying  are  seriously,  and  in  some  cases 
dangerously,  aff'ecting  the  health  of  the  persons  employed.  The  views  I  have 
expressed  will,  I  believe,  be  supported  by  the  most  influential  and  most 
experienced  manufacturers.  To  these  gentlemen  I  am  indebted  for  a  large 
amount  of  practical  and  valuable  information.  I  cannot  speak  too  highly  of 
the  efforts  that  have  been  made  by  many.  They  have  spent  time,  thought,  and 
large  sums  of  money,  going  far  beyond  any  legal '  requirements  that  have  yet 
been  made.  On  the  other  hand,  there  are  manufacturers  who,  with  the  best 
intentions,  have  not  the  means  to  experiment  but  who  would  readily  adopt 
measures  which  had  elsewhere  been  found  efficient.  With  the  co-operation  of 
the  manufacturers,  and  I  am  glad  to  say  that  has  not  been  refused  me,  it  may  be 
possible  not  only  to  frame  new  Regulalions  but  also  to  show  how  they  can  be 
carried  out. 


6 


Ventilation. 

Turning  to  tHe  present  Rules  we  find  a  requirement  that  in  weaving  sheds 
in  which  artificial  humidity  is  produced  an  efficient  14  in.  extracting  fan  shall 
be  provided  for  every  2,500  square  feet  of  floor  surface,  such  ventilation  to  be 
arranged  to  the  satisfaction  of  the  Inspector  of  Factories.  In  the  case  of  cotton 
weaving,  experience  obtained  in  the  working  of  Section  9  of  the  Cotton  Cloth 
Factories  Act,  1889,  which  required  the  delivery  of  a  certain  volume  of  fresh 
air  per  head  per  hour,  led  to  the  appointment  of  a  Committee  presided  over  by 
Sir  H.  Roscoe.  The  action  taken  upon  the  Report  of  that  Committee,  in  the 
Cotton  Cloth  Factories  Act  of  1897  and  Order  of  1898,  substituted  for  the 
above  a  chemical  standard  of  purity  of  the  air  in  terms  of  the  proportion  of 
carbonic  acid  it  contains.  The  lengthened  and  exhaustive  inquiry  recently 
held  by  Dr.  Haldane  and  Mr.  Osborn  supports  the  view  that  we  must  look 
to  the  carbonic  acid  standard  as  the  more  scientific  and  reliable  method 
for  ascertaining  the  condition  of  the  air  in  factories  and  workshops.  Without 
possessing  the  scientific  knowledge  which  led  to  the  conclusions  arrived  at 
by  the  above  Committees,  I  have  in  practice  found  the  new  method  to  be 
satisfactory,  whereas  the  old  one  is  unreliable  and  for  practical  purposes  of 
administration  impossible  to  carry  out.  It  is  difficult  to  measure  with  accuracy 
the  amount  of  air  that  is  passing  into  a  weaving  shed,  and  even  when  it  is 
approximately  known  how  much  air  is  entering  and  passing  out,  it  by  no 
means  follows  that  every  part  of  the  shed  is  properly  ventilated.  While  an 
adequate  volume  of  air  may  be  passing  in  and  out  of  the  shed  as  a  whole, 
many  parts  of  that  shed  may  be  quite  or  nearly  outside  the  influence  of  the 
currents,  owing  to  short  circuiting,  adverse  atmospheric  conditions,  mis-placed 
inlets,  leakages  through  doors,  windows,  crevices  or  cracks. 

Although  in  the  existing  Special  Rules  for  Flax  Mills  it  is  not  laid  down 
that  any  definite  volume  of  air  must  enter  the  shed,  the  arrangements  are 
based  upon  calculations  to  secure  that  result,  and  the  objections  which  I 
have  ventured  to  submit  are  equally  applicable.  I  therefore  recommend  that 
in  flax  spinning  and  weaving  rooms  or  sheds  the  present  requirement  as  to 
ventilation  should  be  replaced  by  a  standard  of  purity  to  be  measured  (as  in  the 
case  of  humid  cotton  cloth  factories)  by  the  amount  of  CO2  in  the  air  of  the 
room  in  excess  of  that  contained  in  the  outside  air,  and  furthermore  that  this 
should  apply  to  all  rooms  in  which  persons  are  employed,  whether  artificial 
humidity  is  produced  or  not. 

In  nine  weaving  sheds  and  ten  spinning  rooms  I  took  samples  of  air.  The 
results  of  the  analyses  are  as  follows  : — 


Weaving  Sheds. 


Number. 

Locality. 

Date. 

Hour. 

Parts  of  CO, 
per  10,000 
parts  of  air. 

A. 

Belfast   

June  2,  1903. 

12.40  p.m. 

10-0 

B. 

j>  ?> 

» 

5-2 

C. 

June  4,  1903. 

12.15  p.m. 

8-5 

D. 

» 

12.30  p.m. 

11-0 

F. 

j>  >» 

4.50  p.m. 

8-5 

E. 

Country 

June  5,  1903. 

3.20  p.m. 

7-0 

G. 

June  8,  1903. 

11  a.m. 

1-7 

H. 

»             •••  ••• 

»  j> 

4.10  p.m. 

8-0 

Spinning  Rooms. 


No. 

Locality. 

Date. 

Hour. 

±^aits  or 

per  10,000 
parts  of  air. 

A. 

Belfast 

June  2,  1903. 

12.55  p.m. 

6-3 

B. 

Country 

3.25  p.m. 

4-6 

C. 

...  ... 

>5  >» 

4.15  p.m. 

4-5 

D. 

Belfast 

5.15  p.m. 

10-7 

E. 

... 

June  3,  1903. 

11.45  a.m. 

8-6 

F. 

,,  ... 

12.45  p.m. 

6-0 

G. 

Country 

3.15  p.m. 

7-2 

H. 

"  >j 

4.15  p.m. 

7-5 

I. 

Belfast 

June  4,  1903. 

4.15  p.m. 

7-3 

J. 

Country 

June  8,  1903. 

3.20  p,m. 

1-0 

I  should,  however,  explain  that  these  tests  were  taken  in  exceptionally  fine 
weather,  generally  speaking  with  a  light  breeze  and  when  practically  every 
window  was  wide  open  ;  and  it  will  be  observed  that  in  some  of  the  places  which 
were  situated  in  country  spots  and  at  high  elevations  where  probably  only  fresh 
air  from  the  sea  reached  them,  the  condition  of  the  air  in  regard  to  CO  2  was  much 
below  what  is  considered  normal  even  in  the  most  favoured  places. 

My  investigations  lead  me  to  believe  that  no  serious  difficulty  would  be 
found  in  maintaining  a  satisfactory  standard  of  purity  of  air,  even  when  the 
conditions  were  less  favourable  than  at  the  times  when  my  samples  of  air  were 
taken.  Existing  mechanical  arrangements  would, -I  think,  generally  suffice,  but 
where  they  did  not,  trouble  and  inconvenience  to  the  manufacturer  might  be 
avoided  could  he  be  relieved  from  the  requirement  of  having  any  particular  kind 
of  fan  or  any  particular  place  in  which  to  fix  it.  He  would  have  simply  to  make 
his  arrangements  in  order  to  secure  the  measure  of  purity.  Tliese  arrangements 
when  complete  should  maintain  this  standard,  and  he  would  be  relieved  from 
troublesome  and  sometimes  difficult  details,  I  propose  that  such  a  standard 
be  established. 

I  have  also  given  the  results  of  analyses  of  air  taken  under  favourable 
conditions,  in  wet  spinning  rooms.  Under  diff"erent  conditions  we  would 
naturally  expect  more  unsatisfactory  results.  We  may,  however,  I  think, 
conclude  that  so  far  as  practical  manufacturing  purposes  are  coincerned  there 
can  be  no  objection  to  establishing  a  standard  of  purity  for  the  air  in  wet 
spinning  and  other  rooms  in  i^^hich  persons  are  employed.  This  would  conduce 
to  the  health  of  the  workers.  I  therefore  submit  that  such  a  standard  be 
established. 


Humidity. 

Under  this  heading  we  find  detailed  requirements  in  regard  to  wet  and 
dry  bulb  thermometers,  which  apply  to  every  weaving  factory  where  artificial 
humidity  is  produced.  Appendices  1,  2  and  3  give  the  number  and  situation 
of  flax  spinning  and  weaving  works,  the  number  of  persons  employed  in 
diff'erent  departments,  and  a  summary  of  the  humidity  returns  for  several  years. 
The  existing  Special  Rules  impose  the  same  requirements  with  respect  to 
humidity  in  wet  spinning  rooms  as  in  weaving  sheds.  Wet  spinning  rooms 
are  rooms  in  which  the  flax  rove  passes  from  the  bobbins  on  the  frame 
through  a  trough  of  heated    water    which  softens  the  gummy  parts  and 
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allows  it  to  be  drawn  out  without  breaking  the  fibre,  before  passing  to 
the  "  flyers "  or  ring  spinners.  Steam  is  given  off  from  the  troughs  if 
proper  precautions  are  not  taken,  and  much  moisture  in  the  shape  of  spray 
from  the  "  flyers."  In  wet  spinning  rooms  records  have,  generally  speaking, 
been  kept  and  forwarded,  and  tabulated  in  the  statistical  returns  ;  but  doubts  have 
arisen  whether  the  use  of  hot  water  in  the  troughs  on  the  spinning  frames, 
or  the  use  of  steam  for  heating  the  water,  can  be  regarded  as  the  production 
of  artificial  humidity  in  the  sense  of  the  Rules  or  of  s.  96,  1901.  These 
points  should,  I  think,  be  settled.  Looking  over  the  returns  it  does  not  appear 
that  any  difficulty  has  been  found  in  maintaining  a  difference  of  at  least  2  degrees 
between  the  wet  and  dry  bulbs,  but  I  was  assured  that  the  range  at  present 
allowed  is  necessary  for  manufacturing  purposes,  and  the  opinions  from  reliable 
sources  generally  expressed  led  me  to  accept  this  view.  T  would  therefore 
propose  that  the  difference  between  the  readings  should  remain  as  at  present 
fixed  and  that  the  requirement  in  regard  to  humidity  should  apply  to  all  wet 
spinning  rooms.  I  would  further  recommend  the  addition  of  the  following 
requirement,  which  is  based  upon  that  of  section  94,  1901  : — 

The  water  used  for  the  purpose  of  producing  humidity  or  for  use  in  the 
troughs  in  wet  spinning  rooms  shall  be  taken  from  a  public  supply 
of  drinking  water  or  other  source  of  pure  water,  or  shall  be  effec- 
tively purified  to  the  satisfaction  of  the  inspector  before  being  intro- 
duced in  the  form  of  steam,  or  used  in  the  troughs. 

Complaints  were  made  to  me  during  my  stay  in  Belfast  to  the  effect  that 
impure  water  was  used  in  wet  spinning  rooms,  and  serious  injury  to  health 
was  ascribed  to  this  cause. 


Removal  of  Steam  ekom  Wet  Spinning  Rooms. 

In  the  rooms  under  consideration  damp  floors  and  a  humid  atmosphere 
must  be  expected,  but  in  a  very  large  number  of  wet  spinning  rooms  the 
condition  of  the  floors  leaves  much  room  for  improvement,  and  an  un- 
necessary amount  of  steam  from  the  troughs  frequently  escapes  into  the 
rooms.  Dealing  first  with  the  steam  escaping  from  the  troughs,  various 
methods  are  found  to  check  this  escape.  In  some  works  a  crude  and  unsatis- 
factory system  of  simply  covering  the  troughs  with  a  wood  or  metal  cover 
is  found,  steam  escaping  largely  from  the  slot  extending  the  length  of  the 
trough  through  which  the  rove  is  passed  to  the  drawing  rollers.  Very 
frequently  this  method  is  improved  upon  by  having  what  is  known  as  a 
dip  board,  or  small  piece  of  wood  placed  at  right-angles  to  the  cover  on 
the  side  where  the  rove  enters  the  water,  and  reaching  below  the  surface  in 
the  trough.  By  this  means  the  steam  is  largely  confined  and  prevented 
from  escaping  through  the  slot.  As  an  example  of  a  better  method  I  may 
mention  that  patented  by  Mr.  Kirkpatrick  and  Mr.  Reade,  to  whom  I  am 
indebted  for  the  specification  and  sketch  in  Appendix  4,  the  feature  of  this 
invention  being  that  the  troughs  can  be  entirely  covered,  the  slot  and  dip 
boards  dispensed  with — the  rove  passing  through  tubes  of  glazed  earthenware, 
or  other  suitable  material,  of  sufficient  length  to  secure  immersion  and  to 
prevent  escape  of  steam  into  the  room.  On  the  lower  end  of  the  tube  there 
is  a  projecting  lip,  well  rounded  to  insure  the  safe  passage  of  the  rove. 

In  the  Annual  Report  for  1896  (page  78)  Mr.  Osborn  refers  to  the 
patent  exhaust  on  the  spinning  machines  which  were  being  fitted  at  the 
Forth  River  Mills  of  Messrs.  Greeves  of  Belfast.  The  method  then  being 
tried  has  stood  the  test  of  years,  and  I  question  whether  any  better  system 
has  yet  been  found  for  preventing  escape  of  ^team  in  these  rooms  than  is 
now  to  be  seen  at  the  works  owned  by  this  firm,  to  whom  I  am  indebted 
for  a  description  of  this,  (see  Appendix  9)  and  many  other  appliances  for 
securing  healthy  conditions.  In  the  Annual  Report  for  1899  (page  293) 
Mr.  Osborn  says : — "  Should  Messrs.  Greeves'  method  of  enclosing  and 
ventilating  the  creels,  or  some  similar  plan,  be  more  generally  adopted,  the 
conditions  of  wet  spinning  will  be  materially  ameliorated." 
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In  the  exhaustive  Report*  published  in  1902  by  Dr.  Glibert,  Medical 
Inspector  of  Factories  in  Belgium,  a  reference  is  made  to  this  system,  among 
others,  with  an  opinion,  that  whatever  the  system  may  be  it  should  be 
imperative  to  warm  the  incoming  air  in  winter. 

Mr.  Williams,  H.M.  Inspector  of  Humid  Textile  tZactories,  in  his  Report  f 
for  1900,  states  that  the  conditions  under  which  work  is  carried  on  in  wet 
spinning  rooms  are  frequently  deplorable,  not  only  on  account  of  excessive 
heat  and  humidity  of  the  atmosphere,  but  also  owing  to  the  fact  that  the 
garments  worn  by  the  workers  are  saturated  by  the  spray  from  the  rapidly 
revolving  frames.  I,  too,  have  noticed  this,  and  have  seriously  considered 
whether  the  present  rule  provides  sufificient  safeguards. 

It  reads  as  follows  : — 

Where  splash  boards  are  not  provided,  waterproof  overalls  or  aprons 
shall  be  provided  by  the  occupier  for  all  the  workers,  such  overalls 
or  aprons  to  be  sufficient  to  protect  the  lower  part  of  the  chest, 
to  the  satisfaction  of  the  Inspector. 

Further,  at  page  78  of  the  Annual  Report  for  1896  Mr.  Osborn  refers  to  the 
dissatisfaction  existing  in  some  quarters  with  the  original  rule  requiring  splash 
boards.  It  was  stated  that  they  could  not  in  all  cases  be  so  fitted  as  to 
prevent  the  escape  of  spray  above  them,  consequently  the  floors  were  not  kept 
dry  by  their  use  ;  and  that  the  operatives  themselves  objected  to  them  as 
impeding  them  in  their  work  and  thus  lessening  their  earnings.  After 
careful  inquiry  Mr.  Osborn  suggested  modifications,  leaving  those  who  preferred 
splash  boards  free  to  use  them,  with  an  alternative  in  the  way  of  efficient 
waterproofs.  Acting  upon  this  recommendation  the  Secretary  of  State  ap]3roved 
the  rule  now  in  force.  During  my  many  visits  of  enquiry  I  did  not  see  a 
single  worker  wearing  any  waterproof  covering  above  the  waist.  Aprons 
were  generally,  but  not  always  worn,  and  consequently  where  low  counts  were 
being  spun  the  clothes  on  the  upper  part  of  the  body  of  the  worker  were 
generally  saturated.  The  rule  does  not  even  require  that  tiie  waterproof 
overalls  or  aprons  provided  shall  be  worn  by  the  worker.  During  my  visits 
I  compared  the  condition  of  the  floors  where  splash  boards  were  in  use  and 
where  they  were  not  found.  When  in  use  I  found,  generally  speaking,  clean 
and  almost  dry  floors  ;  where  they  were  not  in  use  and  where  low  counts  were 
being  spun,  I  found  small  pools  or  puddles  of  dirty  water,  and  the  clothing 
of  the  women  in  a  much  more  unsatisfactory  state  than  where  splash  boards 
were  used. 

The  objections  on  the  part  of  the  operatives  to  the  use  of  splash  boards,  alluded 
to  by  Mr.  Osborn,  are  probably  as  strong  to-day  as  at  the  time  when  he  wrote. 
The  report  by  Dr.  Glibert,  before  referred  to,  states  that  splash  boards  are  not 
generally  used  in  Belgium,  and  that  at  Liege  their  introduction  led  to  a  strike. 
The  Belgian  Commissioners  state  that  the  workers  generally  wear  aprons  of 
coarse  cloth,  and  consider  overalls  or  aprons  made  of  absorbent  material  better 
than  waterproofs  which  allow  the  water  to  run  down  and  soak  the  stockings. 
In  the  North  of  Ireland  the  operatives  usually  work  in  bare  feet  ;  but  some 
woollen  material  of  an  absorbent  nature  micjht  he  found  and  made  to  cover  not 
simply  the  portion  of  the  body  below  the  waist  but  also  the  chest.  Seeing  that 
splash  boards  produce  useful  results  ;  that  they  are  found  in  many  of  the  best 
conducted  works  in  the  country  ;  and  that  by  adopting  modern  methods  of 
construction  many  of  the  objections  primarily  raised  can  be  removed,  I  am 
of  opinion  that  they  should  again  be  required,  but  not  in  all  spinning  rooms.  It 
is  in  spinning  low  counts  that  moisture  in  large  quantities  is  given  off  in  the 
form  of  spray  from  the  frames,  as  the  rove  is  much  thicker  and  absorbs  more 
water  when  passing  through  the  troughs.  I  propose  that  where  counts  of  50 
or  less  are  spun  that  the  use  of  splash  boards  should  be  compulsory.  Where 


*  Rapport  d'enquete  presente  a  M.  le  Ministre  de  I'lndustrie  et  du  Travail  par  lo 
Dr.  D.  Gilbert,  Inspecteur-Medicin  du  Travail  a  radministration  centrale  (Royaume  de 
Belgique),  1902.    (Pages  436,  437.) 

t  Annual  Report  for  1900,  p.  424. 
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the  counts  are  higher  the  requirement  might  remain  as  at  present,  but  amended 
so  that  where  splash  boards  are  not  in  use  overalls  and  aprons  made  of  water- 
proof or  of  some  suitable  absorbent  material  should  be  provided  by  the  occupier 
and  worn  by  the  workers. 

By  Act  of  Parliament  the  standard  measure  of  flax  yarn  is  a  cut  or  lea  oi 
300  yards.  One  bundle  is  60.000  yards,  and  there  are  200  cuts  in  a  bundle. 
There  are  300  yards  or  120  threads  in  a  cut. 

The  rule  requiring  the  floors  to  be  kept  in  a  sound  condition  so  as  to 
prevent  retention  or  accumulation  of  water,  seems  to  meet  present  needs  ;  but 
judging  from  what  I  have  seen  the  law  should  be  more  strictly  observed. 

Cloak  Rooms. 

Section  94  (5)  of  the  Act  of  1901  requires  that  in  all  cotton  cloth  factories 
erected  after  February  2nd,  1898,  sufficient  and  suitable  cloak-room  accommoda- 
tion shall  be  provided  for  the  use  of  all  the  persons  employed  therein,  and  shall 
be  ventilated  and  kept  at  a  suitable  temperature.  The  need  in  the  case  of 
flax  mills  is  not  less,  and  I  submit  that  within  a  reasonable  time  similar 
accommodation  should  be  provided  for  all  workers  in  humidified  or  wet 
spinning  rooms,  it  being  in  my  opinion  distinctly  dangerous  for  women  and 
young  persons  to  leave  hot  and  damp  rooms  and  walk  to  their  homes,  especially 
in  wintry  weather,  in  wet  clothes. 

Pipes  for  CoNVErmG  Steam. 

The  present  rule  on  this  subject  runs  as  follows  : — 

"  Whenever  steam  is  injected  into  any  room,  the  pipes  conveying  the 
same  shall  be  jacketed  with  non-conducting  composition,  to  the  satisfaction 
of  the  inspector  of  factories." 

This  rule  hardly  meets  all  requirements,  and  in  the  regulations  now 
submitted,  it  is  proposed  to  follow  the  lines  now  established  as  regards  humid 
cotton  cloth  factories. 

Dust. 

In  roughing,  sorting,  and  machine  and  hand  hackling  rooms,  and  in 
preparing  rooms,  the  source  of  danger  to  health  lies  chiefly  in  the  fact  that  large 
quantities  of  dust  of  an  injurious  nature  are  generated  in  the  processes  of 
manufacture,  and  accumulated  testimony  shows  that  the  workers  suffer  in 
health.  The  raw  material  after  leaving  the  scutch  mill  is  subjected  to  the 
processes  of  combing,  laying  parallel,  and  sorting  the  fibres  of  flax.  This  is 
done  partly  by  hand  and  partly  by  machinery.  Taking  a  rough  handful  or 
strick  of  rough  flax,  the  operative  by  a  swinging  motion  dashes  the  fibres  on 
to  the  vertical  needles  forming  the  rougher  or  hackle.  The  fibre  is  drawn 
through  these  teeth,  separating  inferior  and  short  fibres  from  the  better  ones  and 
leaving  "  tow  "  as  the  residual.  The  subsequent  processes  of  hand  hackling  and 
sorting  are,  so  far  as  our  purposes  are  concerned,  practically  the  same.  The 
amount  of  dust  varies  according  to  the  condition  of  the  material,  but  in  all, 
much,  of  an  injurious  nature,  is  given  off.  Several  years  ago,  under  advice 
from  the  Home  Office,  arrangements  were  made  to  remove  this  dust  at  the  point 
of  production  by  means  of  exhausts  placed  behind  the  hackle  pins,  the  dust 
being  pneumatically  drawn  through  the  exhaust  pipes  by  a  fan.  The  methods 
employed  throughout  the  country  vary  only  slightly,  the  variation  being  in  the 
size  of  the  exhaust  openings,  their  distance  from  the  hackling  or  roughing 
needles,  and  the  provision  or  absence  of  hoods  or  cowls.  I  am  satisfied  that 
better  results  are  found  where  hoods  are  in  use  :  not  only  is  the  current  of 
air  directed  in  such  a  way  that  its  strength  is  utilised  in  the  required  direction, 
but  much  dust  caused  when  the  worker  takes  his  strick  to  the  hackles  is  caught 
by  this  current  and  drawn  away. 
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I  am  indebted  to  the  York  Street  Spinning  and  Weaving  Co.,  Belfast, 
and  to  Messrs.  Greeves  of  Belfast,  for  the  drawings  (Appendices  10  and  11) 
showing  how  these  hoods  are  placed  ;.  and  I  may  mention  that  at  the  York 
Street  Works,  in  order  to  avoid  inconvenience  from  loss  of  light,  a  pane  of 
glass  is  placed  in  the  back  of  the  hood.  That  considerable  good  has  followed 
the  introduction  of  exhaust  ventilation  in  these  rooms,  will  not  be  questioned 
by  any  one.  Reports  from  various  Inspectors  bear  testimony  to  this  fact, 
and  the  workers  themselves  are  the  first  to  recognise  it.  On  the  other  hand, 
I  was  sorry  to  find  that  plans  otherwise  sound  have,  in  many  cases,  been 
rendered  practically  useless  by  defective  plant.  In  many  instances  the  fans 
were  placed  at  such  distances  from  the  exhaust  that  the  current  at  the  far 
end  was  inappreciable.  In  others,  the  ducts  were  of  wrong  size,  and  no 
allowance  had  been  made  for  the  difference  in  area  that  should  be  allowed 
in  proportion  to  the  distance  from  the  fan  and  the  entry  of  branch  inlets. 
In  others  again,  greater  efficiency  might  have  been  obtained  without  increased 
cost  by  having  several  fans  nearer  the  exhausts  instead  of  one  at  a  con- 
siderable distance.  In  many  of  the  rooms  visited  the  current  of  air  was 
practically  inappreciable,  and  means  intended  to  carry  away  dust  were  not 
doing  what  was  required. 

In  order  to  secure  efficiency  it  will,  I  think,  be  necessary  to  fix  a  standard, 
and  I  suggest  (1)  that  the  sectional  area  of  the  exhaust  openings  shall  not 
be  less  than  120  square  inches*  ;  (2)  that  the  inlet  and  exhaust  ventilating 
arrangements  shall  be  such  as  to  secure  that  the  velocity  of  the  air  passing 
through  each  exhaust  opening,  and  measured  at  that  point,  shall  not  be  less 
than  450  feet*  per  minute,  whether  the  windows  be  open  or  closed  ;  and 
(3)  that  where  necessary  to  secure  reasonable  temperature  the  in-coming  air 
shall  be  warmed.  I  append  a  table  of  anemometer  readings  in  flax  mills 
(Appendix  5).  The  standard  suggested  is  based  upon  results  which  may  be 
considered  fairly  satisfactory,  and  easily  attainable,  as  will  be  seen  from  the  table 
(Appendix  6)  of  results  obtained  in  Sheffield  cutlery  works,  the  anemometer 
being  placed  close  to  the  exhaust  ducts — which  approximate  very  closely  in  size 
to  the  exhausts  in  roughing  and  sorting  rooms.  It  will  be  seen  that  a  speed 
varying  from  905  to  3,210  feet  per  minute  is  maintained,  but  as  the  dust  in  flax 
mills  is  much  lighter  than  the  metallic  dust  generated  in  the  processes  of  grinding 
or  glazing  in  glass  polishing,  metal  polishing,  &c.,  a  lower  velocity  of  exhaust 
should  suffice.  The  nature  of  the  dust  is  doubtless  similar  to  that  referred  to 
in  the  Belgian  Report  cited  in  Appendix  7. 

The  present  Special  Rules  require  that  respirators  shall  be  provided  for  the 
use  of  the  workers,  if  children  or  young  persons,  and  be  worn  by  them  at  work. 
In  no  single  instance  have  I  seen,  either  in  hand  hackling  rooms  or  in  machine 
hackling  rooms,  where  a  similar  rule  applies,  a  person  at  work  wearing  a 
respirator.  This  is  an  old  difiiculty  not  confined  to  this  industry.  My  own 
opinion  is  that  if  respirators  are  properly  made,  much  of  the  prejudice  now 
existing,  and  the  supposed  inconvenience  would  disappear.  A  dirty  respirator 
means  inhalation  through  a  vitiated  medium,  and  is  a  source  not  only  of 
discomfort  but  of  danger,  but  if  respiration  can  be  performed  with  comfort 
through  a  clean  medium,  objections  would  largely  cease.  I  am  of  opinion  that 
cloths  of  open  texture,  made  of  fine  yarn  of  woollen  material  capable  of  being 
easily  washed,  can  be  worn  with  advantage  and  without  discomfort.  I  have  also 
seen  in  use  at  the  works  of  Messrs.  Armstrong  at  Elswick,  a  respirator  made  of 
perforated  zinc,  with  a  double  frame.  Between  the  frames  clean  cotton  material 
of  open  texture  is  placed.  A  valve  allows  free  expiration,  but  during  inhalation 
this  valve  closes,  and  the  air  passes  readily  through  the  cotton  filter,  which  can 
easily  and  readily  be  changed. 

Although  in  the  difterent  departments  where  dust  is  generated  there  were 
exhausts,  I  did  not  see  a  single  worker  at  Messrs.  Armstrong's  Elswick  Works, 
Newcastle,  without  a  respirator,  and  the  men  to  whom  I  spoke  said  that  they  suf- 
fered no  inconvenience.    The  returns  of  sickness  have  shown  a  marked  decrease 


*  The  figures  here  named  are  of  course  provisional  and  subject  to  further  consideration 
in  conference  with  representative  bodies  and  ventilating  engineers. 
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since  these  precautions  were  taken.  The  respirator  used  is  a  French  appUance 
made  by  Bellot  of  Champieux  and  known  in  this  country  as  the  "  Ever-Trusty." 
A  few  years  ago  the  workers  at  Messrs.  Saunderson's  wall  paper  works  at 
Chiswick  spoke  well  of  a  similar  respirator.  I  called  and  found  that  both  firms 
had  secured  their  respirators  from  the  same  source  and  that  they  were  of  the 
same  make. 

Seeing  that  it  is  undesirable  to  lay  down  an  absolute  rule  which  cannot  be 
enforced,  I  suggest  that  the  words  "to  be  worn  by  them  at  work  "  be  omitted 
and  that  the  rule  should  read  as  follows  : — ■ 

"  Suitable  and  efficient  respirators  shall  be  Drovided  for  the  use  of  the 
persons  employed  in  roughing,  sorting,  hand  or  machine  hackling, 
preparing  and  carding  of  flax  or  tow." 

The  Society  of  Arts  have  offered  a  prize  for  a  dust-arresting  respirator,  and 
this  olFer  may  lead  to  the  introduction  of  improved  forms. 

Fans  in  Machine  Hackling,  Prepaking  and  Card  Rooms. 

So  far  as  these  rooms  are  concerned,  many  methods  have  failed  through 
want  of  intelligence  in  carrying  out  the  spirit  of  the  law.  In  many  instances 
the  letter  has  been  observed,  but  the  spirit  entirely  forgotten,  with  very  unhappy 
results.  Mr.  H.  J.  A¥ilson,  who  then  had  charge  of  the  East  Scotland 
District,  in  the  Annual  Report  for  1899  (page  230),  after  referring  to  the 
dust  generated  in  the  processes  under  consideration,  says  that  the  rule  simply 
requires  fans  to  be  erected  on  the  side  of  the  rooms  where  the  machines  are  and 
that  inlets  should  be  provided  ;  adding,  that  the  dust  is  well  dispersed  in  the 
room  before  it  reaches  the  fan  and  that  the  attendants  frequently  suffer  from 
clouds  of  dust.  He  observes  that  most  of  the  fans  have  been  installed  without 
the  slightest  skilled  knowledge,  being  supplied  by  an  agent  who  was  paid  by  the 
number  sold  and  who  had  no  direct  interest  in  the  results.  Mr.  Cooke- Taylor, 
Superintending  Inspector  for  the  Scotland  and  Ireland  Division,  in  the  same 
Report  (page  229)  says  : — "  I  have  seen  fans  erected  quite  as  required,  not 
simply  doing  no  good,  but  doing  positive  harm,  drawing  the  dust  right  from 
under  the  carding  machines  into  the  operatives'  faces  and  dispersing  it  throughout 
the  whole  area  of  the  workroom.  The  law  has  been  complied  with,  but  complied 
with  ignorantly." 

These,  unhappily,  are  not  over- statements  of  facts.  In  machine  hackling 
roorns,  card  rooms  and  preparing  rooms,  I  have  in  many  instances  seen  fans 
which,  as  Mr.  Cooke- Taylor  says,  are  doing  positive  harm  rather  than  good. 
There  is  one  way,  and  probably  only  one  way,  for  efficiently  removing  dust  or 
fumes  from  workrooms,  and  that  is  to  draw  it  away  immediately,  at,  or  as  near 
as  possible  to,  the  point  at  which  it  is  produced.  Many  of  the  manufacturers, 
as  stated  in  the  early  part  of  my  report,  have  to  their  credit  not  only  recognised 
this  but  have  voluntarily  installed  the  necessary  plant  for  carrying  it  into  effect. 

I  propose  that  the  present  rule  for  roughing,  sorting,  and  hackling  rooms 
be  withdrawn,  and  the  following  substituted  : — • 

"  In  every  room  in  Avhich  roughing,  sorting,  hackling,  preparing,  or 
carding  of  flax  or  tow  is  carried  on  efficient  exhaust  and  inlet 
ventilation  shall  be  provided  to  secure  that  dust  is  drawn  away 
from  the  workers  at  or  as  near  as  possible  to  the  point  at  which  it 
is  generated. 

"  The  sectional  area  of  the  exhaust  openings  near  to  each  set  of 
hackles  shall  not  be  less  than  120  square  inches,  and  the  arrange- 
ments shall  be  such  as  to  secure  that  the  velocity  of  the  air  passing 
through  each  exhaust  opening  and  measured  at  that  point  shall 
not  at  any  time  be  less  than  450  linear  feet  per  minute. 

"  The  air  inlets  shall  be  so  arranged  that  no  direct  draught  falls  upon 
the  persons  employed  ;  and  the  arrangements  for  inlet  ventilation 
shall  as  far  as  practicable  be  such  that  the  temperature  of  the 
incoming  air  shall  not  be  less  that  60°  F." 
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It  will  doubtless  be  urged  in  good  faith  that  practical  difficulties  will  arise 
in  giving  effect  to  this  Regulation,  but  these  difficulties  are  not  insurmountable, 
and  T  should  have  hesitated  to  recommend  it  had  I  not,  by  the  courtesy  find 
assistance  of  various  manufacturers,  been  able  to  form  definite  opinions  and  to 
suggest  means  for  carrying  them  out. 

Dealing  first  with  machine  hackling  rooms,  where  injury  to  health  is  a 
recognised  consequence  of  work,  Messrs.  Read,  Crawford,  and  McKibbin  have 
patented  an  automatic  screwing  for  hackling  machines.  It  is  claimed  that  one 
boy  can  do  the  work  of  four  working  under  the  existing  system,  the  health  being 
better,  the  output  increased,  the  work  less  exhausting  ;  and  that,  if  the  machines 
are  placed  so  that  all  the  boys  are  down  one  side  of  the  room  where  inlets  for 
fresh  air  can  be  pro\'ided  and  fans  placed  in  the  window  s  on  the  opposite  side, 
the  machines  will  be  between  the  fans  and  the  boys,  so  that  the  dust  will  be 
drawn  away  from  the  boys.  The  arrangement  can  be  supplied  to  existing 
machines  without  structural  alterations.  I  take  it  that  by  suitable  suction  pipes 
the  dust  could  be  collected  close  to  the  source  of  origin. 

The  descriptions  forwarded  by  Messrs.  Greeves  (Appendix  12)  show  that, 
notwithstanding  the  many  difficulties  that  have  been  found,  it  is  possible  practi- 
cally to  prevent  the  inhalation  of  dust  by  workers  in  machine  hackling  rooms. 
Fans  placed  in  the  walls  in  the  different  parts  of  the  room  have  utterly  failed, 
simply  causing  currents  of  air  and  distributing  the  dust.  In  the  Belgian 
Report  before  referred  to.  Dr.  Gilbert,  after  exhaustive  inquiry  in  different 
countries,  says  (page  400)  that  there  is  great  difficulty  in  rendering  machine  hack- 
ling rooms  healthy,  and  that  no  efficient  solution  has  come  to  his  knowledge.  The 
Belgian  Commissioners  recommend  the  use  of  respirators,  to  be  approved  by  the 
medical  inspectors,  increased  air  space  per  person,  daily  cleansing  of  the  machines 
and  workrooms,  humidification  of  the  atmosphere,  diminution  in  the  rapidity 
at  which  the  machines  travel,  and  efficient  general  local  ventilation.  The  plan 
adopted  by  Messrs,  Greeves  was  not,  I  imagine,  perfected  at  the  time  that  these 
gentlemen  submitted  their  report.  Briefly  described,  the  method  adopted  is  to 
have  suitable  exhausts  under,  and  round,  the  several  machines.  In  this  there  is 
nothing  new  whatever,  but  where  the  system  has  been  tried  it  has  generally 
failed  owing  to  defects  in  the  position  of  the  air  inlets  and  the  amount  of  air 
admitted,  Messrs,  Greeves  have  trunks  in  the  ceilino-  over  each  machine,  with 
inlets  arranged  in  such  a  way  that  the  current  of  conditioned  air  is  downward. 
The  dust  does  not  rise  buc  is  kept  down,  and  the  inlets  are  arranged  in  such 
a  way  that  no  unpleasant  draught  is  felt  by  the  workers. 

Methods  closely  similar  were  found  at  the  works  of  Messrs.  Taylor  of 
Carrickfergus.  A  flm  extracting  7o,000  cubic  feet  of  air  per  minute  is  used  for 
carrying  off  the  dust  and  ventilating  the  machine  hackling  rooms.  There  are 
open  gratings  in  connection  with  ducts  on  the  floor  near  the  machines  ;  in  the 
apex  of  the  gables  and  running  right  along  them  are  air  inlets,  allowing  a  down 
current  in  a  diffused  form.  At  the  time  of  my  visit  practically  all  the  dust  was 
being  drawn  down  and  I  could  see  little,  if  any,  in  the  atmosphere  where  the 
persons  were  at  work.  The  head  of  the  firm,  who  was  good  enough  to  supply 
me  with  every  information,  told  me  that  before  this  arrangement  was  made  he 
had  the  greatest  difficulty  in  getting  boys  to  work  in  the  room,  but  that  since  its 
application  there  has  been  no  difficulty  in  securing  labour. 

Generally  speaking,  the  means  adopted  for  dust  extraction  from  the  spread 
boards,  drawing  and  roving  frames  are  unsatisfactory.  The  fans  generally  found 
in  the  walls  simply  cause  currents  of  air  laden  with  dust,  frequently  drawn 
into  the  faces  of  the  workers.  In  some  works,  however,  better  methods  prevail, 
the  dust  being  collected  where  it  is  formed,  namely,  close  to  the  drawing  rollers, 
and  pneumatically  carried  away  by  exhausts  immediately  over  the  rollers.  Where 
this  method  is  adopted  the  differeuce  in  the  atmosphere  is  most  marked.  I  have 
to  thank  Messrs.  Don  Bros.,  Buist  and  Co,  for  the  drawings  (Appendix  18) 
showing  how  this  can  be  done.  The  system  is  not  new  to  them  but  has  been  in 
use  for  years,  and  was  referred  to,  and  described  by  diagram,  in  the  Annual 
Report  for  1893  (page  208).  It  is  to  be  regretted  that  when  known  remedies 
exist  so  little  should  have  been  done  to  give  general  effect  to  them.    The  same 
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principle  is  involved  in  the  specification  and  drawings  (Appendix  8)  from 
Messrs.  Metcalfe  and  Morrison.  I  have  seen  attempts  made  to  carry  off  the 
dust  by  placing-  large  cowls  over  two  or  more  machines.  These  have  failed 
because  the  suction  is  too  far  from  the  machines  for  efficient  draught.  Their 
use  has  in  some  instances  aggravated  the  evil  which  it  was  hoped  to  remedy, 
by  sim23ly  drawing  the  dust  up  into  the  faces  of  the  workers. 

Amongst  the  many  difficult  ventilating  problems  probably  none  offer 
greater  difficulties  than  the  efficient  removal  of  dust  in  card  rooms.  The 
Report  of  the  Belgian  Commissioners  describes  and  illustrates  practically 
all  known  systems,  whether  abroad  or  in  this  country.  These  distinguished 
authorities,  on  page  420  of  their  Report  refer  to  a  system  designed  by 
M.  V.  Huglo  of  Lille  which  they  had  seen  in  operation,  and  observe  that  the 
accepted  methods  making  a  single  ventilator  serve  for  a  series  of  cards  are  very 
inferior  to  the  Huglo  system,  wherein  every  card  has  its  own  ventilating  fan, 
thus  securing  much  more  constant  ventilation  for  each.  A  characteristic  of  the 
system  is  to  separate  the  waste,  rendering  it  useful  for  commercial  purposes. 

The  report  goes  on  to  describe  how  this  result  is  produced,  by  separation  of 
the  waste  in  receptacles  under  the  cards.  The  system  here  described  varies 
from  many  others  in  the  fact  that  there  is  a  fan  for  each  card,  collecting 
dust  at  the  point  of  origin  and  drawing  it  downwards,  but  excellent  results 
have  been  produced  by  one  fan  for  a  series  of  cards  where  the  power  is 
sufficient  and  where  exhausts  have  been  properly  placed.  To  me  it  has  been  a 
source  of  unfeigned  sympathy  when,  in  visiting  some  of  the  best  regulated 
works  in  the  country,  I  have  seen  methods  which  have  failed  after  costing 
large  sums  of  money.  Speaking  generally,  one  may  say  that  the  failure  is 
usually  due  to  the  fact  that  the  exhaust  is  not  sufficiently  strong  at  the  point 
where  it  is  most  wanted,  that  is,  where  the  women  handle  the  tow  and 
spread  it  out  on  the  canvas  carrier  which  feeds  the  machine.  A  few  minutes' 
observation  in  practically  any  carding  room  will  show  that  notwithstanding 
the  efforts  made,  the  women  referred  to  live  during  working  hours  in 
an  atmosphere  charged  with  injurious  dust.  The  Belgian  Commissioners, 
referring  to  M.  Huglo's  method,  say  that  the  suction  appeared  to  them 
nearly  perfect  so  fixr  as  the  interior  of  the  card  was  concerned.  They  thought 
that  the  little  dust  which  existed  in  the  air  came  from  the  spreading  table 
its  escape  being  partly  due  to  the  action  of  the  ventilating  fan  ;  and  it  is 
suggested  that  this  might  be  remedied  by  ]3lacing  at  a  certain  height  above  the 
table  a  screen  slightly  inclined  towards  the  workers,  which  would  cause  the 
suction  from  the  fan  to  be  felt  at  the  extremity  of  the  table.  It  is  also 
suggested  that  the  feeding  table  might  be  perforated  and  put  in  communication 
with  the  exhaust  tube.  M.  Huglo  has,  doubtless,  some  method  in  view  by 
which  this  might  be  done  which  I  have  not  had  the  advantage  of  seeing.  A 
difficulty,  however,  presents  itself  to  me  in  the  fact  that  the  raw  material  would 
be  drawn  down  and  probably  close  the  perforations. 

Messrs.  Don  Bros.,  Buist  and  Co.  were  good  enough  to  send  me  a  drawing 
(Appendix  l4)  which  shows  that  by  the  use  of  a  screen,  somewhat  as  described 
above,  and  by  the  use  of  the  exhaust  running  horizontally  and  close  to  the 
feeding  table,  dust  can  be  removed  with  most  excellent  results.  It  is  only  a 
question  of  experimenting  to  secure  perfection  in  this  matter.  Other  firms  have 
attempted  it  with  more  or  less  success.  Where  there  has  been  failure  it  is  due, 
in  my  opinion,  not  to  the  defective  system,  but  to  defective  workmanship.  The 
drawing  and  descriptions  forwarded  by  Messrs.  Greeves  (Appen^lix  15),  indicate 
another  efficient  system,  which  follows  the  principle  described  in  connection 
with  the  ventilation  of  their  machine  hackling  rooms.  The  inlet  currents  are 
over  the  heads  of  the  workers  feeding  the  machines,  and  the  dust  is  drawn 
downwards.  At  the  time  of  my  visit  I  suggested  certain  alterations  in 
the  angle  at  which  the  down  current  was  then  directed,  and  writing  to  me 
on  July  9th,  1903,  Messrs.  Greeves  say: — "In  the  print  of  the  latter  (this 
refers  to  the  card  room  arrangements)  you  will  see  that  we  have  extended  the 
fresh  air  inlet  ducts  over  the  cards,  and  find  the  current  of  fresh  air  comes  to 
the  workers  less  contaminated  with  dust  than  at  the  time  of  your  visit.  We  • 
have  also  increased  the  capacity  of  the  exhaust  fan.  The  rooms  are  now  much 
cleaner." 
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I  have  seen  large  hoods  placed  over  the  cards,  but  do  not  recommend  this 
system.  I  prefer  to  see  the  covers  of  the  cards  themselves  used  as  hoods,  the 
suction  pipe  being  actually  attached  to  them.  Objections  have  been  raised  to 
this  system,  it  being  stated  that  the  current  is  so  strong  that  not  only  dust  but 
useiul  fibres  may  be  carried  away,  or  the  work  interfered  with  by  the  withdrawal 
of  the  fibres  from  the  teeth  of  the  machine.  Messrs.  Morrison  and  Metcalfe, 
however,  have  been  good  enough  to  favour  me  with  a  drawing  (Appendix  16) 
showing  that  by  raising  the  cover  of  the  card  and  placing  the  suction  pipe  in  a 
suitable  position  this  difficulty  may  be  overcome. 

To  summarise,  I  am  disposed  to  think  that  so  far  as  our  present  knowledge 
carries  us  the  most  suitable  and  efficient  ventilation  for  carding  machines  is  to 
be  found  in  direct  suction  applied  to  the  covering  of  the  cards,  whether  in  the 
shape  of  separate  fans  for  each  card  or  whether  in  the  shape  of  one  or  more 
adequate  fans  connected  to  exhaust  pipes  directly  attached  to  the  covering  of 
the  cards.  But,  in  addition  to  this,  I  think  no  method  will  do  what 
is  necessary  for  the  protection  of  the  workers  unless  there  is  a  pneumatic 
an-angement  fixed  close  to  the  feeding  table,  and  in  a  suitable  position,  which 
will  draw  away  the  dust  generated  during  the  feeding  and  spreading  operations, 
and  will  also  prevent  the  escape  of  dust  due  to  the  rotation  of  the  large  cylinder 
in  the  machine.  To  render  this  method  effective,  great  care  will,  however,  have 
to  be  paid  to  the  inlet  ventilation,  and  hints  can  be  taken  from  what  has  been 
done  by  Messrs.  Greeves  and  described  in  the  paper  kindly  sent  by  them. 

A  draft  of  the  regulations  which  I  propose  is  appended  to  this  report. 

The  details  will  doubtless  receive  further  consideration  in  the  light  of  the 
observations  upon  the  draft  which  may  be  offered  by  representatives  of  the 
trade. 

I  am.  Sir, 

Your  obedient  Servant, 

H.  P.  SMITH, 
H.M.  Superintending  Inspector  of  Factories. 

B.  A.  Whitelegge,  Esq.,  C.B.,  M.D., 

H.M.  Chief  Inspector  of  Factories. 


Draft  Kegrulations. 

Works   in  which  the   Prepaking,  Spinning  or  Weaving  of  Flax  is 


CARRIED  ON. 


Any  approval  given  by  the  Chief  Inspector  of  Factories  in  pursuance  of 
these  Regulations  shall  be  given  in  writing,  and  may  at  any  time  be  revoked 
by  notice  in  writing  signed  by  him. 

Duties  of  Occupiers. 

1.  The  arrangements  for  ventilation  shall  be  such  that  durino-  working  Ventila- 
hours  in  no  room  in  which  persons  are  employed  shall  the  proportion  of  tion : 
carbonic  acid,  in  the  air  at  any  time  exceed  the  proportion  in  the  air  outside  (a)  general, 
by  more  than  [51  volumes  of  carbonic  acid  to  every  10,000  volumes  of  air.         ^^J^  purity 

In  every  room  in  which  roughing,  sorting,  hackling,  preparing  or  carding  ^^-j  \oc2.\ 
of  flax  or  tow  is  carried  on,  efficient  exhaust  and  inlet  ventilation  shall  be  for 
provided  to  secure  that  dust  is  drawn  away  from  the  workers  at,  or  as  near  as  removal 
possible  to,  the  point  at  which  it  is  generated. 

The  sectional  area  of  the  exhaust  openings  near  to  each  set  of  hackles  shall 
not  be  less  than  1^0  square  inches,  and  the  arrangements  shall  be  such  as  to 
secure  that  the  velocity  of  the  air  passing  through  each  exhaust  opening  and 
measured  at  that  point  shall  not  at  any  time  be  less  than  450  linear  feet 
per  minute. 

The  air  inlets  shall  be  so  arranged  that  no  direct  draught  falls  upon  the  Tempera- 
persons  employed  ;  and  the  arrangements  for  inlet  ventilation  shall,  as  far  as  ture. 
practicable,  be  such  that  the  temperature  of  the  incoming  air  shall  not  be  less 
than  60°  F. 


16 


Thermo- 
meters. 


Position 


Readings 


2.  In  every  wet  spinning  room,  and  in  every  room  in  which  artificial 
humidity  of  air  is  produced  in  aid  of  manufacture,  there  shall  be  provided  and 
maintained  in  correct  working  order  two  sets  of  standardised  wet  and  dry 
bulb  thermometers.  One  set  shall  be  fixed  in  the  centre  and  one  at  the  side  of 
the  room,  or  in  such  other  position  as  may  be  directed  or  sanctioned  by  the 
Inspector  of  the  district,  so  as  to  be  plainly  visible  to  the  operatives. 

Each  of  the  above  thermometers  shall  be  read  twice  in  the  day,  viz., 
and  record,  between  ten  and  eleven  o'clock  in  the  forenoon,  and  between  three  and  four 
o'clock  in  the  afternoon,  on  every  day  that  any  person  is  employed  in  the 
room,  and  the  readings  shall  be  at  once  recorded  on  the  prescribed  form,  and 
the  indications  of  the  thermometers  at  any  time,  and  the  entries  of  them  in  the 
record,  shall  be  prima  facie  evidence  of  the  humidity  of  the  air  of  the  room  at 
that  time,  and  of  the  temperature. 

The  form  on  which  the  readings  of  a  set  of  thermometers  are  recorded 
shall  be  kept  hung  up  near  that  set,  and  after  being  duly  filled  in,  shall  be 
forwarded  at  the  end  of  each  month  to  the  Inspector  of  the  district,  and  a 
copy  shall  be  kept  at  the  factory  for  reference  for  at  least  twelve  months  after 
the  date  of  the  last  entry. 


Humidity. 


Purity  of 
water. 


Steam 
pipes. 


Splash 
guards. 

Overalls. 


Prevention 
of  escape 
of  steam. 

Floors. 


Cloak 
rooms. 


Respira- 
tors. 


Overalls. 


Inter- 
ference 
■with 

appliances. 


3.  The  amount  of  moisture  in  the  atmosphere  of  the  room  shall  not  at 
any  time  during  working  hours  be  such  that  the  difference  between  the 
temperatures  indicated  by  the  dry  and  w^et  bulb  thermometers  respectively  is 
less  than  2°  F. 

4.  The  water  used  for  the  purpose  of  producing  humidity,  or  used  in  the 
troughs  in  wet  spinning  rooms,  shall  be  taken  from  a  public  supply  of  drinking 
water  or  other  source  of  pure  water,  or  shall  be  effectively  purified  to  the 
satisfaction  of  the  Inspector  of  the  district  before  being  introduced  in  the  form 
of  steam  or  used  in  the  troughs. 

5.  The  pipes  used  for  the  introduction  of  steam  into  any  room  in  which 
the  temperature  is  70°  F.  or  over,  or  for  heating  the  water  in  the  troughs 
in  a  wet  spinning  room,  shall,  so  far  as  they  are  within  the  room,  be  as 
small  in  diameter  and  as  limited  in  length  as  is  reasonably  practicable,  and 
shall  be  effectively  covered  with  non-conducting  material,  to  the  satisfaction  of 
the  Inspector  of  the  district,  so  as  to  minimise  the  amount  of  heat  thrown  off 
by  them  into  the  room. 

6.  Efficient  splash  guards  shall  be  provided  and  maintained  on  all  wet 
spinning  fi-ames  where  counts  of  50  or  less  are  being  spun  ;  and  also  where 
higher  counts  are  being  spun,  unless  overalls  made  of  waterproof  or  of  some 
suitable  woollen  absorbent  material  are  provided  by  the  occupier  and  worn 
by  the  workers. 

7.  Efficient  means  shall  be  adopted  in  every  wet  spinning  room  to  prevent 
the  escape  of  steam  from  the  troughs  into  the  room. 

8.  The  floor  of  every  wet  spinning  room  shall  be  kept  in  sound  condition, 
and  dramed  so  as  to  prevent  retention  or  accumulation  of  water. 

9.  On  and  after  January  1st,  1905,  sufficient  and  suitable  cloak  room 
accommodation  shall  be  provided  for  all  persons  employed  in  wet  spinning 
rooms  and  rooms  in  which  artificial  humidity  of  air  is  produced  in  aid  of 
manufacture,  and  shall  be  ventilated  and  kept  at  a  suitable  temperature. 

10.  Suitable  and  efficient  respirators  shall  be  provided  for  the  use  of  the 
persons  employed  in  roughing,  sorting,  hackling,  preparing  and  carding  of  flax 
or  tow. 

Duties  of  Persons  Employed. 

11.  The  overalls  provided  under  Kegulation  6  shall  be  worn  by  all  persons 
employed  in  wet  spinning  rooms  where  counts  higher  than  50  are  spun. 

12.  No  person  shall  in  any  way  interfere,  without  the  concurrence  of  the 
occupier  or  manager,  with  the  means  and  appliances  provided  for  ventilation, 
or  for  the  removal  of  dust,  or  for  the  other  purposes  of  these  regulations. 
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APPENDIX  1. 


Table  showing-  the  Number  of  Humid  Flax  Factories,  in  the  United 

Kingdom,  July,  1903, 


Number  of  Rooms  under 

Persons  employed  in  Rooms  under 

S.  96. 

Special 

S.  96. 

Special 

DiSTETCT  AND  COUNTY. 

Rules. 

Rules. 

Pre- 

Spin- 

Weav- 

Spin- 

Weav- 

Pre- 

Spin- 

Weav- 

Spin- 

Weav- 

paring. 

ning:. 

ing. 

ning. 

ing. 

paring. 

ning. 

ing. 

ning. 

ing. 

(1.) 

(2.) 

(3.) 

(4.) 

(5.) 

(6.) 

(7.) 

(8.) 

(9.) 

(10.) 

(11  ) 

Manchester   ...    Lancaster  ... 

4 



— 

5 

_ 

162 



329 

Preston        ...  Cumberland 

2 

— 

4 

29 

— 

103 

^V.  Scotland  ...    TtenfTev)  ■•. 



2 

124 

S.W.     „       ...  Ayr  

5 

176 

B,         „       ...   Forfar  ... 

1 

72 

N.         „       ...  Kincardine... 

3 

92 

N.  Ireland — 

35 

1 

144 

86 

1,636 

45 

12,784 

10,851 

Antrim 

29 

96 

40 

1,366 

9,306 

6,691 

Armagh 

1 

14 

24 

45 

1,004 

3,116 

Down 

5 

25 

14 

140 

1,790 

1,419 

Londonderry 

3 

175 

Tyrone 

1 

i  9 

5 

130 

684 

450 

S.  Ireland — 

3 

6 

223 

597 

CorTi 

5 

2 

283 

94 

Bullin 

1 

100 

Louth 

3 

403 

Total  

41 

3 

1 

164 

92 

1,827 

92 

45 

13,811 

11,448 

At  the  end  of  1902  there  were  64  Dry  Spinning  Factories  under  Flax  Special  Rules- 


YIZ. 


Dorset  6. 

Durham  1. 

Somerset  3. 

York  W.  Eiding 
(Leeds  District)  1. 


Edinburgh  1. 
Fife  13. 
Forfar  23. 
Kincardine  3. 


Perth  10. 
Renfrew  2. 
Antrim.  1. 
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APPENDIX  2. 


Table  showing  tlie  Number  of  Persons  Employed  in  Flax  Factories  in 

tlie  United  Kingdom  in  1898-9. 


Young  Persons. 

Total 

Process. 

Children. 

Between 
13  and  14. 

Between 
14  and  18. 

Adults. 

Total. 

in 
1897. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M.&F. 

M.&F. 

(1) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

All  Spinning  Prosesses 

2,673 

3,126 

761 

755 

4,155 

6,588 

11,075 

25,195 

18,664 

35,664 

54,328 

56.608 

With  Artificial  Humidity 

960 

IfiZl 

245 

349 

909 

2,601 

1,074 

7,112 

3,188 

11,683 

14,871 

17,614 

Without   „  „ 

1,713 

1,505 

516 

408 

3,246 

3,987 

10,001 

18,083 

15,476 

23,981 

39,457 

38,996 

All  Weaving  Processes 

126 

321 

160 

567 

1,742 

5,433 

9,276 

28,732 

11,304 

35,053 

46,357 

47,873 

With  Artificial  Humidity 

23 

39 

32 

92 

389 

1,135 

1,866 

7,465 

2,310 

8,731 

11,041 

10,620 

Without  „ 

103 

282 

128 

475 

1,353 

4,298 

7,410 

21,267 

8,994 

26,322 

35,316 

37,253 

Dressing,   Finishing,  and 
Misoellaneous  Processes. 

2 

7 

13 

65 

80 

704 

363 

778 

456 

1,234 

1,622 

Total  .. 

2,801 

3,447 

928 

1,335 

5,962 

12,101 

21,055 

54,290 

30,746 

71,173 

101,919 

106,104 

APPENDIX  3. 


Summary  of  tlie  Humidity  Returns  from  Flax  Factories  in  the  United 
Kingdom  for  the  Years  1898-1902. 


Total  Received. 

Estimated  Total  of  Double  Readings. 

Excessive  Readings. 

Special  Eules. 

Section  96. 

Special  Rules. 

Section  96. 

Special  Eules. 

Section  96. 

Tear 

bi 
a 

60 

a 

3  Preparing. 

P 

bi 
.9 

bi 

a 

3  Preparing, 

bi 

a 

bo 
a 

bo 
a 
'3 

bb 
a 

Preparing. 

bo 

a 

bi) 
n 

(1) 

'a 
a 

'S 

cc 

(2) 

(3) 

'3 
g 

(5) 

(6) 

•3 
a 
'a 

(7) 

S 

CD 

(8) 

"a 
a 
'a 

03 

(10) 

'> 
a 
« 

(11) 

a 
'a 
w 

(12) 

'> 

c3 

(13) 

'a 

a 

'a 

CO 

(15) 

tA 

o 
(18) 

1898  .. 

1899  .. 

~6j51 
5,930 

277,337 
271,791 

1  No  re 

cord.  1 

1900  .. 

3,971 

2,152 

4 

182,004 

98,633 

183 

447 

878 

1901  .. 

4,026 

2,208 

47 

24 

184,525 

101,200 

2,154 

1,100 

177 

794 

81 

2 

1902  .. 

3986 

2,164 

282 

51 

24 

182,691 

99,183 

12,925 

2,337 

1,100 

285 

218 

36 

4 

16447 
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APPENDIX  4. 


Method  ot  Preventing-  the  Escape  of  Steam  from  Wet  Spinning  Frames, 
Patented  by  Mr.  Kirkpatriok  and  Mr.  Reade. 

Ephraim  Kirkpatrick,  York  Road  Mills,  Belfast,  Mill  Manager,  Robert  Henry  Sturrock 
Reade,  Director  of  the  York  Street  Flax  Spinning  Company  Limited,  Belfast,  do  hereby 
declare  the  nature  of  this  invention  and  in  what  manner  the  same  is  to  be  performed,  to 
be  particularly  described  and  ascertained  in  and  by  the  following  statement :  — 

This  improvement  in  wet  spinning  frames  relates  to  what  are  known  as  hot  water 
spinning  frames  for  flax  and  like  fibres  in  which  the  rove  is  macerated  in  hot  water  before 
being  drawn  and  the  object  of  this  invention  is  to  lessen  the  amount  of  moisture  passing 
into  the  room  and  yet  providing  equal  facilities  to  the  present  for  the  attendant  to  pass  the 
rove  through  the  water  trough. 

The  usual  arrangement  for  admitting  the  rove  to  the  hot  water  trough  is  a  slot 
extending  the  entire  length  of  the  trough  and  through  which  the  rove  is  passed  underneath 
the  •'  dip  board "  and  rove  pipe  whence  it  passes  out  over  the  lip  of  the  trough  to  the 
drawing  rollers  (r). 

This  slot  is  the  great  outlet  for  steam  into  the  room  and  it  is  for  salutary  as  well  as 
economic  reasons  that  we  propose  to  lessen  this  escape  of  moisture  by  means  of  this 
improvement  which  is  illustrated  in  the  drawing  annexed.  The  same  figures  and  letters 
of  reference  always  apply  to  the  same  or  like  parts. 

Fig  :  1  being  a  section  of  a  trough  and  so  much  of  the  adjacent  parts  of  a  wet  spinning 
frame  as  is  necessary  to  show  the  connections  and 

Figs  ;  2,  3  and  4  are  enlarged  and  detached  sections  of  the  tube  which  is  the  main 
feature  of  this  invention  which  consists  of  taper  tubes  (a)  one  to  each  spindle  (b)  each 
tube  has  a  bell  mouth  and  collar  at  its  largest  and  upper  end  (a^)  and  on  its  outer  surface 
immediately  below  the  collar  is  a  projection  or  key  (a^).  The  smaller  and  lower  end  of 
the  taper  tube  has  a  projecting  lip  (a^)  on  the  same  side  and  in  line  with  the  key  (a^) 
under  the  collar  (a').  This  projecting  lip  (a^)  is  well  rounded  on  the  inside  for  the  safe 
passage  of  the  rove  (d). 

These  taper  tubes  (a)  are  carried  by  the  back  cover  (d)  of  the  hot  water  trough  (c)  by 
suitable  holes  therein.  The  collar  (a^)  covering  the  joint  and  the  key  (a^)  forms  a  guide 
for  the  projecting  lip  (a^)  and  ensures  its  being  in  its  proper  position  for  the  outward 
passage  of  the  rove  (d)  which  is  guided  into  the  centre  of  the  tube  (a)  by  rods  (e)  with 
pins  (e-')  or  other  suitable  guides  (e^)  thereon. 

The  tubes  (a)  are  made  of  glazed  eathenware  porcelain  glass  or  other  suitable  material. 

The  tubes  (a)  can  be  readily  attached  to  existing  troughs  and  are  made  of  a  suitable 
length  to  ensure  the  immersion  of  the  rove  (d)  and  by  the  use  of  these  tubes  (a)  the  rove 
rod  in  the  trough  (c)  and  the  "  dip  boards "  are  dispensed  with  the  steam  pipe  (/) 
remaining  as  hitherto. 

Having  now  particularly  described  and  ascertained  the  nature  of  our  said  invention 
and  in  what  manner  the  same  is  to  be  performed  we  declare  that  what  we  claim  is  : — 

In  wet  spinning  frames  the  use  of  porcelain  or  like  tubes  of  the  form  and  for  the 
purpose  set  forth  herein. 

Dated  this  19th  day  of  July  1902. 

Ephraim  Kirkpatrick. 


Robert  Henry  Sturrock  Reade, 
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APPENDIX  5. 


Table  of  Anemometer  reading's  taken  in  Representative  Flax  Mills  by 
Mr.  Snape,  Mr.  Butler,  and  myself. 


Factory. 

Velocity  of  Draug-lit 

in  Feet  per  Minute. 

A   

210 

276 

315 

320 

B   

238 

281 

365 

0   

161 

350 

D   

851 

261 

254 

E   

190 

228 

F   

576 

410 

285 

56  135 

586 

G   

236 

514 

509 

381  550 

387 

This  table  is  simply  intended  to  show  the  ordinary  air  speed  now  existing,  but  the 
tests  were  made  under  different  conditions.  In  some  cases  the  exhausts  are  close  to  the 
fans,  in  others  far  removed.  The  size  of  the  exhausts  vary  and  efficiency  seems  to  depend 
more  upon  chance  than  upon  method.  The  proposals  that  I  have  made  are  intended  to 
remove  this  anomaly. 


APPENDIX  6. 


Table  of  Anemometer  readings  taken  in  Sheffield  Cutlery  Works  on 

25tli  June,  1903. 


Factory. 

Process. 

Velocity  of  Draught  in  Feet 
per  Minute. 

Grinding  pocket  knife  handles 

With  one  duct  closed,  1,520. 
With  all  ducts  open,  1,272. 

B 

Dry  grinding  of  scissors 

2,280, 

C 

Dry  grinding  of  brace  bits  

3,210. 

D 

Grinding  of  pocket  knives  

2,300. 

E 

Grinding  table  knife  handles   

1,700. 

F 

Grinding  of  razors   

830. 
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APPENDIX  7. 


Dust  in  the  air  of  Flax  Mills. 

[Extract  from  the  'Report  of  the  Medical  Inspector  of  Factories,  in  the  Annual  Beport 

for  1902,  page  290.] 


Dust  in  the  various  tvorkrooms. — The  following  method  was  adopted  by  Dr.  van 
Mierden,  of  the  Pathological  Laboratory  of  Louvain,  for  determining  the  number  of 
particles  of  dust  and  moulds  present  in  the  rooms. 

Three  litres  of  air  were  aspirated  into  a  vessel  containing  sterile  water,  and  after  brisk 
shaking  one  centimeter  was  mixed  with  gelatine  and  spread  out  on  a  Petri  dish.  The  air 
was  taken  about  5  feet  from  the  ground  and  at  the  ordinary  working  place. 

Numerous  analyses  are  given  which  may  be  summarised  as  follows  : — 


Process. 

Dust. 

Total. 

Vegetable. 

Mineral. 

Hand  1  eckling'  

Average  per  cubic  metre. 
9i,828 

Average  per  cubic  metre. 
16,932,421 

Average  per  cubic  metre. 
17.027,249 

Machine  heckling 

74,821 

17,420,228 

17,495,049 

Preparing   

171,866 

17,074,070 

17,245,936 

Carding... 

381,451 

23,376,579 

23,758,030 

Rag-picking 

21,125,495 

Micro-organisms. 

Hand  heckling 

Per  cubic  metre. 
1,055,249 

Machine  heckling  ... 

351,476 

Preparing   

199,100 

Carding   

746,033 

Spinning 

102,166 

Reeling   

42,285 

Rag-picking  

5,433,999 

In  the  open  air  and  in  the  rooms  of  the  laboratory  the  number  of  particles  of  mineral 
dust  never  exceeded  6,000,000  per  cubic  metre,  and  the  micro-organisms  did  not  exceed 
26,000. 

The  dusty  processes  therefore  are  (1)  carding,  (2)  machine  heckling,  (3)  preparing,  and 
(4)  hand  heckling. 

Those  containing  the  largest  number  of  micro-organisms  are  (1)  hand  heckling, 
(2)  carding,  (3)  machine  heckling,  (4)  preparing,  (5)  spinning,  and  (6)  reeling. 

The  cause  of  the  injurious  nature  of  the  flax  dust  is  ascribed  to  (1)  the  considerable 
proportion  of  silica  which  it  contains,  and  (2)  to  the  retting  of  the  flax  in  water  containing 
a  great  number  of  micro-organisms,  and  (3)  the  debris  of  sharp-pointed  cellular  matter 
adhering  to  it  when  it  arrives  at  the  factories. 

The  heckling  rooms  both  hand  and  machine  are  described  as  very  dusty.  Their 
condition  explains  the  ill-health  of  the  workers  and  the  rapid  elimination  of  the  workers 
which  takes  place.  As  an  additional  cause  reference  is  made  (with  quotations  from  the 
writings  of  the  late  Dr.  C.  D.  Purdon,  of  Belfast,  and  Dr.  Arlidge)  to  the  arduous  nature 
of  the  work  in  the  machine  heckling  rooms — the  nature  of  the  work  not  admitting  of  a 
moment's  relaxation  on  the  part  of  the  boys  employed. 
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The  carding  rooms  are  described  as  so  dusty  that  the  workers  appear  to  work 
constantly  in  a  mist.  It  is  held  to  be  the  most  unhealthy  occupation  from  which  results  a 
rapid  elimination  of  workers,  only  those  of  strong  constitution  being  able  to  continue  at  it. 
Despite  this  the  unhealthy  nature  of  the  work  leads  to  illness  frequently,  and  causes 
others  to  abandon  the  work.  The  average  duration  of  employment  is  the  shortest,  and 
yet  the  sickness  among  the  workers  is  the  greatest.  As  possibly  causing  the  dust  of  the 
carding  rooms  to  be  more  injurious  than  that  of  any  other  reference  is  made  to  the  metal 
particles  which  must  be  present  in  the  air  from  the  wearing^  away  by  friction  of  the 
numeious  teeth  on  the  carding  machines. 

Work  in  the  preparing  rooms  is  not  considered  to  be  comparable  as  regards  injury  to 
health  with  those  described,  and  it  is  pointed  out  that  the  figures  as  to  the  amount  of  dust 
and  of  micro-organisms  present  in  the  air  are  to  some  extent  vitiated  by  the  fact  that 
carding  and  preparing  are  sometimes  carried  out  in  the  same  room. 

Reeling  is  not  an  injurious  occupation  ;  what  injury  to  health  there  is  arises  from  the 
humidity  of  the  atmosphere.  As  a  subsidiary  cause  of  ill-health  in  these  rooms  is  the 
fact  that  some  of  the  machines  are  only  capable  of  being  kept  in  motion  by  the  foot  being 
pressed  continually  on  a  bar  underneath  the  machine.  This  necessitates  continuous  strain 
on  the  muscular  system. 


APPENDIX  8. 


Improvements  in  Ventilating-,  Humidifying"  and  Cleansing-  of  Rooms, 

Machinery  and  Textile  Material. 

{Patented  hy  Mr.  A.  W.  Metcalfe  and  M7\  J.  B.  Morrison.) 

We,  Arthur  Wilson  Metcalfe  and  John  Barbour  Morrison,  both  of  Grove 
Mill,  Belfast,  in  County  Down,  Flax  Spinners,  do  hereby  declare  the  nature  of  this  invention 
and  in  what  manner  the  same  is  to  be  performed,  to  be  particularly  described  and 
ascertained  in  and  by  the  following  statement  : — 

This  invention  relates  to  means  for  humidifying  textile  material  and  removing  dust 
and  dirt  from  hackling,  preparing,  combing,  spinning  and  weaving  machinery  for  textile 
fibres  and  for  cleaning  and  purifying  the  air  and  removing  the  dust  and  dirt  in  rooms 
where  such  machinery  is  working. 

The  manner  in  which  these  operations  are  performed  is  illustrated  by  reference  to  the 
drawings  herewith. 

Fig.  1  represents  the  end  view  of  a  hackling  machine  in  sectional  elevation.  The 
material  is  shewn  suspended  between  the  sheets  of  pins  which  hackle  it  downwards. 
Immediately  below  where  the  two  sheets  diverge  is  the  usual  dust  board  of  inverted  V 
shape  for  conducting  the  dropping  fibres  and  dust  on  to  the  revolving  brushes.  The  under 
side  of  this  dust  board  is  formed  into  a  duct  a  coupled  to  an  exhaust  pipe  b.  The  two  sides 
of  the  duct  a  are  perforated  so  as  to  admit  the  dust  laden  air  from  the  machine,  whilst  they 
are  also  so  arranged  as  to  be  in  contact  with  the  revolving  brushes  whereby  they  are  cleared 
of  the  fibre  and  kept  operative. 

Fig.  2,  represents  a  section  of  part  of  a  roving  or  gill  spinning  frame. 

Figs.  4  and  5,  represent  in  like  manner  a  drawing  frame  in  section  and  front  sectional 
elevation  respectively. 

In  these  figures  the  ducts  a  a  connected  to  exhaust  pipe  h  h  are  shewn  in  various 
positions  where  they  may  be  placed  for  drawing  ofE  the  dust  given  off  by  the  material  in 
its  passage  through  the  gills  g,  g. 

Slits  or  holes  or  nozzles  in  the  ducts  may  be  provided,  continuously  or  at  intervals 
such  as  shewn  in  Fig.  5,  where  nozzles  are  shewn  in  some  cases  opposite  each  gill  g,  g,  or 
say  between  pairs  of  gills. 

The  heavier  dust  and  droppings  fall  into  the  space  e  e  beneath  the  gills  and  in  the  case 
of  Fig.  2  a  certain  amount  is  thrown  off  by  the  spindles  into  the  space  / /  beneath  the 
frame.  This  dust  and  dirt  and  dropped  fibre  as  also  that  about  the  machinery  and  rooms 
generally  is  removed  by  means  of  a  flexible  hose  pipe  connected  to  an  exhaust  pipe.  The 
nozzle  of  this  hose  pipe  is  directed  by  the  operator  to  any  part  about  the  machinery  or 
room  and  the  dust  is  sucked  up  and  carried  away  thereby. 
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Connectiona  may  be  provided  at  various  intervals  about  the  rooms  to  the  exhaust 
pipe,  to  which  the  hose  may  be  attached. 

lu  Fig.  5,  a  cap  d  on  end  of  exhaust  duct  a  a  is  made  capable  of  removal  whereby  a 
volume  of  air  is  admitted  to  flush  the  duct  of  any  lodgment  of  dust. 

In  order  to  supply  fresh  or  humidified  air  to  the  material  on  its  passage  through 
the  machines,  ducts  as  at  c  c  in  Figs.  2,  4  and  5  may  be  so  disposed  beneath  or  near  the 
machines  as  to  cause  a  current  to  pass  through  or  near  the  material  on  its  way  to  the 
exhaust  ducts  a  a. 

Fig.  3  represents  a  section  of  a  loom. 

Here  the  humidified  air  or  steam  is  supplied  by  the  duct  c  through  slits  or  per- 
forations, against  the  warp,  whilst  an  exhaust  duct  placed  above  carries  away  the  surplus 
moistened  air. 

Having  now  particularly  described  and  ascertained  the  nature  of  our  said  invention, 
and  in  what  manner  the  same  is  to  be  performed,  we  declare  that  what  we  claim  is  : — 

1.  )  The  method  of  ventilating  hackling  machines  substantially  as  described  and 
illustrated  by  Fig.  1. 

2.  )  The  method  of  ventilating  drawing  roving  and  gill  spinning  frames  substantially 
as  described  and  illustrated  by  the  ducts  a  a  in  Figs.  2,  4:  and  5. 

3.  )  The  method  of  humidifying  and  ventilation  applied  to  drawing,  roving  and  gill 
spinning  frames  substantially  as  described  and  illustrated  by  Figs.  2,  4  and  5. 

4.  )  The  method  of  humidifying  and  ventilation  applied  to  looms  substantially  as 
described  and  illustrated  by  Fig.  3. 

5.  )  The  system  of  cleansing  machinery  and  rooms  of  dust  and  the  like  by  means  of 
hose  pipes  attached  at  any  desired  position  in  the  room  to  an  exhaust  pipe,  and  operated 
by  hand  substantially  as  described. 

Dated  this  6th  day  of  M^y  1899. 

Arthur  W.  Metcalfe, 
John  B.  Morrison. 


Appendix  11. 


Plan  for  Ventilating  Hacklinc  Shop  at  the  Mills 
OF  Messrs.  J.  &  T.  M.  Creeves  Ltd.,Belfast. 
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Plan  of  Fans  and  Ducts  for  Eves  Exhaust  Spinning  Frame  Creels. 
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Plan  for  Ventilati n6  Roughing  &  Sorting  Shops 
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Appendix    J2 .  j 

Ventilation    of  Hackling   Machines    at  Forth    River  Mills 


Designed    by  J  .  V  .  Eves 
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Wellei  &Craham  L*?  btho-London. 
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Appendix  13. 

R POT'S  Blower  with  Arrangement  of  Pipes  for  ExtractingJIust  from  Flax  Preparing  [yiACHiNES, 
Adopted  by  Messrs.  Don  Bros.  Buist  &  Co.,  Ward  Mills,  Dundee. 


Spreadincs.  Elevation.  End  Elevation. 


Drawings.    Elevation.  End  Elevation. 


Welleri  Graham.  Litho.london. 
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.  Appendix  14. 

Method  of  Removing  Dust  from  Flax  Tow  Card, 


Adopted  by  Messrs.  Don  Bros.  Buist  &.  Co.,  Ward  Mills,  Dundee. 
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Uit  t  04. 


WelleriGraham.L^^  Litho.Undon 


Appendix  15. 

M ETHOD  OF  Extracting  Dust  from  Carding  Machine, 
Adopted  by  Messrs.  J.  &.  T.  M.  G reeves,  Ltd.,  Belfast. 


Transverse  Section   of  Card  Room   at  the  Mills  of  M essrs.  J.  &  T.  M.  Greeves,  Ltd.,  Belfast. 
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TERMS  OF  REFERENCE.  .. 

   .'t; 

"  To  enquire  into  and  report  upon  the  health  of  the  miners  employed 
in  mines  in  Cornwall,  with  special  reference  to  the  injurious  effects  alleged 
to  be  produced  by  the  state  of  ventilation  in  the  mines,  the  dust  arising 
from  the  use  of  rock-drills,  and  the  introduction  of  impurities  into  the 
working-places  through  the  use  of  compressed  air." 


The  enquiry  was  begun  by  Mr.  Martin  and  Dr.  Haldane  in  October, 
1902.  It  having  been  discovered  at  the  outset  that  ankylostomiasis  (worm 
disease)  was  prevalent  among  miners  in  the  Camborne  district,  a  report 
to  the  Secretary  of  State  dealing  with  this  subject  was  prepared  by 
]Jr.  Haldane,  and  published  as  a  Parliamentary  Paper  in  December,  1902. 
In  a  letter  dated  February  14th,  1903,  Mr.  Thomas  was  requested  by  the 
Secretary  of  State  to  co-operate  in  the  inquiry. 


JOO)    Wt  2-i044,  3  »434  &  2968    5/0-i    D&S    i  174S1 


REPORT 


TO 

THE    SECRETARY    OF    STATE    FOR  THE 
HOME  DEPARTMENT 

ON  THE 

HEALTH  OF  COMISH  MINERS. 


Sir, 

We  have  the  honour  to  submit  to  you  the  following  Report,  dealing 
with  the  health  of  Cornish  miners,  and  with  conditions  underground  which 
are  prejudicial  to  health. 

The  Cornish  mines  are  at  present  devoted  chiefly  to  the  production 
of  tin,  although  copper,  arsenic,  wolfram,  silver,  and  other  minerals  are 
also  obtained.  According  to  the  recent  Census  Returns  there  were  in 
1901  6,059  tin  miners  in  Cornwall.  Accordinjj;  to  returns  supplied  by 
employers  'to  the  Inspector  of  Mines,  3,678  men  were  actually  employed 
underground,  and  2,690  males  and  357  females  above  ground. 

Death-rate  of  Cornish  Miners. 

It  has  been  known  for  long  that  the  health  of  tin,  lead,  and  copper 
miners  is  unsatisfactory,  as  compared  with  that  of  men  employed  in  other 
industries.  ' 

The  following  table,  compiled  from  the  evidence  submitted  by  Dr.  Farr 
to  the  Royal  Commission  which  reported  in  1864  on  the  health  of 
metalliferous  miners,  shows  the  mortality  as  it  existed  40  or  50  years 
ago  in  the  chief  mining  districts  of  Cornwall  and  in  other  mines  of 
England : — 

Table  1. 


Annual  Deaths  per  1,000  living. 


Ag 

es. 

15-25. 

25-35. 

35-45. 

45-55. 

55-65. 

65-75, 

'  1849- 

-53 

8-9 

9-0 

14-3 

33  5 

63-2 

111-2 

Cornish  miners... 

1860- 

-62 

9-4 

9-6 

15-1 

29-7 

63-2 

110-5 

Males  in  Cornish 

mining  districts, 

1849- 

-53 

7-1 

8-8 

10-0 

14-8 

24-1 

58  6 

excluding  miners 

1860- 

-62 

7-5 

8-3 

10-1 

12-5 

20-0 

53-3 

All  males  (England 

and  Wales) 

1849- 

-53 

8-1 

10-1 

13-0 

19-0 

34-8 

65-9 

Staffordshire  miners 

(coal)  ... 

1849- 

-53 

13-6 

14-9 

17-6 

27-6 

500 

104-8 

Durham  miners  (coal)... 

1849- 

-53 

8-5 

8-5 

10-1 

16-8 

24-4 

65-2 

South  Wales  miners 

(coal)  ... 

1849- 

-53 

20-7 

20-4 

23-8 

34-3 

574 

138-9 
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The  death-rates  among  tin  miners,  coal  miners,  and  ironstone  miners 
for  the  years  1890-91-92,  and  among  Cornish  miners  for  1900-02,  are  shown 
in  Table  IL,  which  is  compiled  from  the  figures  given  in  Part  II.  of  the 
Decennial  Supplement  (1897)  to  Vol.  55  of  the  Registrar-General's  Re- 
ports, and  from  returns  (see  Appendix  I.)  specially  furnished  at  your 
request  for  the  years  1900-02  by  the  Registrar-General  for  the  purposes 
of  this  inquiry. 


Table  2. 


Ages. 

15-20. 

20-25. 

25-35. 

35-45. 

45-55. 

55-65. 

Occupied  males  (England  and  Wales) 

1890-92 

2-55 

5-1 

7-3 

12-4 

20-7 

36-7 

All  males  (England  and  Wales) 

1890-92 

4-14 

5-55 

7-7 

13-0 

21-4 

39-0 

1  1890-92 

3-0 

7-0 

8-1 

14-3 

33-2 

66-1 

Tin  miners  (Corn-wall) 

[  1900-02 

1-55 

5-8 

13-4 

27-9 

39-85 

68-8 

All  miners  (Cornwall)* 

1900-02 

1-7 

5-8 

20-9 

39-0 

44-6 

70-5 

Coal  miners   

1890-92 

3-8 

5-6 

6-3 

9-6 

19-4 

43-8 

Ironstone  miners 

1890-92 

3-4 

4-6 

5-9 

8-2 

17-0 

33-3 

*  Including  gold  miners,  &c.,  -who  had  worked  abroad. 


On  comparing  these  figures  it  will  be  seen  that  up  to  1890-92  the 
death-rate  among  Cornish  miners  was  more  or  less  abnormally  high,  but 
that  only  above  the  age  of  about  40  was  the  excess  extremely  marked.  In 
1900-02,  on  the  other  hand,  the  excess  among  tin  miners,  and  still  more 
among  miners  of  all  kinds  living  in  Cornwall,  was  very  greatly  increased 
between  the  ages  of  about  25  and  50.  Between  these  ages  the  death-rate 
among  miners  in  Cornwall  was  from  three  to  four  times  that  among 
colliers  and  ironstone  miners. 

It  is  also  evident  that  while  there  has  been  during  the  last  50  years 
a  very  great  decrease  in  the  death-rate  among  coal  miners  below  the  age 
of  about  50,  the  death-rate  among  Cornish  miners  has  diminished  only 
at  ages  below  25. 

The  following  tables  show  the  causes  of  death  producing  the  excess  : — 

Table  3. 


Annual  Deaths  per  1,000  living. 


Ages. 

15-25. 

25-35. 

35-45. 

45-55. 

55-65. 

65-75. 

Lung  diseases  ... 

3-05 

4-4 

8-5 

24-3 

44-5 

55-9 

\ 

1849-53  • 

^  Other  causes  ... 

5-85 

4-6 

5-8 

9-2 

18-7 

55-3 

Cornish  miners...  •< 

Lung  diseases  ... 

3-8 

4-15 

7-9 

39-75 

43-3 

45-0 

( 

1860-62  ■ 

Other  causes  ... 

5-6 

5-4 

7-2 

100 

19-9 

65-5 

Males  (exclusive 

Lung  diseases  ... 

3-3 

3-8 

4-2 

4-3 

5-2 

10-5 

of    miners  in 

•  1860-62 

same  districts) 

Other  causes  ... 

4-2 

4-5 

5-8 

8-2 

14-8 

42-8 

Table  S^^continued. 
Annual  Deaths  per  1,000  living — continued. 


Ages. 


15-25. 

25-35. 

35-45. 

45-55. 

55-65. 

65-75. 


2-0 

2-1 

1-9 

2-4 

1-5 

2-1 

3-05 

4-4 

8-5 

24-3 

44-5 

55-9 

3-85 

2-45 

3-9 

6*8 

17-2 

06  Z 

7-5 

7-7 

8-2 

8-8 

6-8 

6-8 

1-8 

2-7 

3-3 

7-9 

20-2 

35-2 

4-3 

4-5 

6-1 

10-9 

23*2 

7'05 

6-1 

7-2 

8-1 

7-3 

6-1 

5-7 

4-5 

5-9 

9-8 

21-9 

56-5 

8-0 

9-8 

10-7 

16-3 

28-2 

76-3 

2-4 

2-2 

3-3 

3-7 

3-75 

2-9 

2-9 

2-15 

1-8 

3-5 

6-8 

13-9 

3-2 

4-15 

5-0 

9-6 

13-9 

48-4 

0-9 

1-0 

1-15 

1-4 

1-6 

1-8 

3-6 

4-8 

5-3 

6-8 

9-6 

14-5 

3-6 

4-3 

6-35 

10-7 

20-6 

49-6 

Cornish  miners 
(tin  and  copper) 


Staffordshire 


i Accidents 
Lung  diseases  ... 
All  other  causes 

Accidents 


,     IN  [  1849-53    Lung  diseases  .. 
miners  (coal)  j  |  ^ 

All  other  causes 
Accidents 


South  Wales 

miners  (coa^ 


1^  I  1849-53  <  Lung  diseases 


All  other  causes 


Durham  miners 


{  Accidents 

\  1849-53  I  Lung  diseases  ... 
(coal)  j  )  * 


All  other  causes 
Accidents 


^"'wls7males)  }  ^'^-^S  <  L„ng  diseases 


All  other  causes 


Table  4. 

Annual  Deaths  from  Lung  Diseases  per  1,000  living. 


Ages. 


15-20. 

20-25. 

25-35. 

35-  45. 

4.5-55. 

55-65. 

Occupied  males  (England  and  Wales) 

1890-92 

0-95 

2-7 

3-7 

5-9 

8-6 

13-0 

1 1890-92 

1-3 

3-7 

3-9 

9-5 

23-0 

40-7 

Tin  miners  (Cornwall)         ...  ... 

' 1900-02 

0-5 

2-6 

10-5 

23-2 

29-6 

42-8 

All  miners  (Cornwall) 

1900-02 

0-7 

2-7 

17-3 

33-2 

32-2 

42-6 

Coal  miners 

1890-92 

0-9 

2-0 

2-1 

3-5 

7-8 

18-7 

Ironstone  miners 

1890-92 

1-6 

1-5 

2-1 

3-2 

6-5 

13-0 
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Table  5. 


Annual  Deaths  from  Accident  per  1,000  living. 


Ages. 

15-20. 

j  20-25. 

25-35. 

35-45. 

45-55. 

55-65. 

Occupied  males  (England  and  Wales) 

1890-92 

0-5 

0-6 

0-7 

0-9 

1-1 

1-4 

'  1890-92 

1-0 

2-1 

0-9 

0-3 

0-3 

4-4 

Tin  miners  (Cornwall)   

[  1900-02 

0-5 

1-8 

0-9 

0-6 

1-4 

0-0 

All  miners  (Cornwall)   

1900-02 

0-5 

1-7 

0-8 

0-55 

1-25 

0-5 

Coal  miners 

1890-92 

1-5 

1-5 

1-8 

2-25 

2-9 

3-1 

Ironstone  miners  ...   

1890-92 

0-9 

11 

1-2 

1-3 

1-7 

1-9 

Table  6. 

Annual  Deaths  from  Other  Causes  besides  Lung  Disease  and  Accident 

per  1,000  living. 


Ages. 

15-20. 

20-25. 

25-35. 

35-45. 

45-55. 

55-65. 

Occupied  males  (England  and  Wales) 

1890-92 

i 

1-1 

1-8 

2-9 

5-6 

11-8 

19-3 

;  1890-92 

0-7 

1-2 

3-3 

4-5 

9-9 

21-0 

Tin  miners  (Cornwall) 

;  1900-02 

0-5 

1-4 

2-0 

4-2 

8-9 

26-0 

All  miners  (Cornwall)  

1900-02 

0-5 

1-4 

2-8 

5-25 

Ll-15 

27-4 

Coal  miners 

1890-92 

1-4 

2-1 

2-4 

4-3 

8-7 

22-0 

Ironstone  miners 

1890-92 

0-9 

2-0 

2-6 

3-7 

8-9 

18-4 

On  a  comparison  of  these  tables  two  points  stand  out  clearly. 

1.  The  excessive  mortality  among  miners  in  Cornwall,  as  compared 
with  that  among  occupied  males  generally,  and  particularly  among  coal 
and  ironstone  miners,  is  due  entirely  to  lung  diseases.  Apart  from  the 
tendency  to  lung  diseases,  Cornish  mining  is,  on  the  whole,  an  exceptionally 
healthy  and  fairly  safe  occupation,  and  as  regards  men  up  to  the  age  of 
45  shows  marked  improvement  during  the  last  50  years,  in  accordance 
with  the  improvement  among  the  population  generally. 

2.  The  excessive  mortality  from  lung  diseases  had,  up  till  1892,  only 
seriously  affected  men  of  over  40.  During  the  last  few  years,  however^ 
there  has  been  an  enormous  increase  in  the  death-rate  from  lung  diseases, 
particularly  among  younger  men  from  about  25  to  45,  with  the  result  that 
the  total  death-rate  at  all  ages  from  25  to  55  is  now  far  greater  than  at 
any  previous  period  during  the  last  50  years.  Between  the  ages  of  25  and 
45  the  death-rate  from  lung  diseases  among  miners  living  in  Cornwall 
has  recently  been  from  eight  to  ten  times  the  corresponding  death-rate 
among  coal  miners  or  ironstone  miners. 
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In  connection  with  the  death-rates  for  tin  miners  in  the  above  tables^ 
it  should  be  remarked  that  under  "  tin  miners "  are  included  a  large 
number  of  men  (probably  about  a  third  of  the  whole)  partly  or  wholly 
employed  above  ground.  For  those  employed  underground  only  the  death- 
rates  would  probably  be  higher.  On  the  other  hand,  as  will  be  shown 
later,  the  recent  rise  in  the  death-rate  is  mostly  due  to  the  effects  of  work 
in  mines  in  South  Africa. 

Before  endeavouring  to  indicate  the  exact  causes  of  the  excessive- 
mortality,  we  must  give  some  account  of  the  conditions  met  with  under- 
ground in  Cornish  mines. 

Conditions  of  Work  in  Cornish  Mines. 

The  Cornish  mines  are  all  metalliferous,  by  far  the  most  important- 
mineral  now  extracted  being  tin  ore.  This  occurs  in  lodes,  which  traverse 
the  "  killas  "  (an  argillaceous  schist)  and  granite.  The  workings  follow  the 
lode,  which  is  extracted  wherever  it  is  rich  enough  to  repay  the  expense, 
and  left  where  this  is  not  the  case.  The  general  method  of  working  is 
shown  in  Plate  I.,  v/hich  represents  a  longitudinal  section  of  the  main 
lode  at  Dolcoath  Mine.  It  will  be  seen  that  copper  ore  occurred  in  the- 
upper  part  of  the  lode,  and  was  formerly  extensively  mined.  The  present- 
workings  are  mostly  at  a  depth  of  over  2,000  feet,  and  have  reached  nearly 
3,000  feet.    Only  tin  ore  is  now  obtained. 

The  ore  is  wound  up  through  the  shafts  in  iron  boxes  known  as 
"  skips,"  which  run  on  wheels  wherever  the  shaft  is  not  vertical.  Some- 
what similar  iron  boxes  known  as  "  gigs  "  are  used  for  the  conveyance  of 
men  to  and  from  their  work.  There  are  also  ladder-ways  at  the  sides  of 
the  shafts,  and  at  many  points  throughout  the  workings,  to  enable  the  men 
to  pass  from  level  to  level.  In  working  the  lode  the  shafts  are  first  sunk 
to  a  sufficient  depth,  and  levels  driven  horizontally  from  them.  The 
levels  are  then  connected  at  intervals  with  the  levels  above  and  below 
by  intermediate  shafts  ("  winzes  "  or  "  rises  "),  by  which  means  ventilation 
of  the  levels  is  secured.  These  connections  are  known  as  "winzes"  when, 
they  are  made  by  sinking  from  a  higher  to  a  low^er  level,  and  as  "  rises  " 
when  made  from  a  lower  to  a  higher  level.  The  process  of  removing  the 
portions  of  lode  thus  blocked  out  is  known  as  "  stoping,"  and  the  working 
places  as  "  stopes  " — "  underhand  "  when  the  lode  is  worked  from  a  higher 
to  a  lower  level,  and  overhand  when  from  a  lower  to  a  higher  level.  The 
ore  is  usually  shot  down  into  the  level  below  and  removed  to  the 
shaft  on  small  wagons  running  on  rails  and  ordinarily  pushed  by 
hand.  In  driving  the  levels,  sinking  winzes,  and  "  rising,"  rock-drills 
driven  by  compressed  air  are  commonly  used  for  boring  the  holes  which, 
receive  the  explosive.  On  the  stopes  hand-drills  are  nearly  always  used, 
in  Cornwall.  The  space  left  after  the  lode  has  been  worked  out  is  known 
as  a  "  gunnis,"  and  may  extend  upwards  or  downwards  for  hundreds  of 
feet.  When  the  roadway  of  a  level  crosses  a  "  gunnis  "  it  is  supported  by 
timber. 

The  general  ventilation  of  a  Cornish  mine  is  produced,  almost  invari-- 
ably,  by  "  natural  "  means  only.  Large  fans  or  furnaces,  as  in  coal  mines, 
are  not  employed,  since  in  deep  metalliferous  mines,  if  proper  means  are 
taken  to  enable  the  air  to  circulate,  adequate  general  ventilation  can 
usually  be  obtained  without  them;  nor  would  it  be  possible  to  employ  them 
advantageously  unless  the  shafts  were  closed  laterally  so  as  to  prevent 
short-circuiting  between  downcast  and  upcast  shafts.  The  air  currents 
in  the  down  cast  and  upcast  shafts  depend  on  the  fact  that,  unless  the  mine 
is  very  shallow,  the  temperature  below  is  much  higher  than  on  the  surface, 
and  that,  even  when  in  warm  weather  the  difference  of  temperature  would 
not  by  itself  suffice  to  produce  a  current,  the  temperature  in  any  shaft 
or  part  of  the  mine  which  has  been  previously  acting  as  a  downcast  will 
always  be  lower,  at  the  same  levels,  than  in  the  corresponding  upcast  shaft. 
The  general  course  of  the  air-currents  in  Dolcoath  Mine,  together  with, 
the  quantities  of  air  passing  upwards  by  each  upcast,  the  temperature,, 
and  the  deficiency  of  oxygen  and  excess  of  carbonic  acid,  as  recentijr- 
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determined  by  us,  is  indicated  by  the  arrows  on  the  section.  It  will  be 
-seen  that  roughly  speaking  the  air  passes  down  by  the  shafts  at  each  end 
of  the  section  of  lode  worked,  and  passes  up  by  the  shafts  in  the  middle. 
The  temperature  is  consequently  a  good  deal  lower  in  the  eastern  and 
western  (Stray  Park)  shafts  than  in  the  middle  shafts.* 

The  course  of  the  air  through  the  levels,  stopes  and  winzes  of  a 
metalliferous  mine  is  very  complicated  and  irregular,  as  it  is  usually 
allowed  to  pass  upwards  or  downwards  according  to  local  differences  in 
the  temperature  at  different  points ;  but  generally  the  distribution  is  fairly 
good,  except  in  ends  and  rises,  where  there  is,  of  course,  no  through  current 
unless  artificially  induced. 

The  work  of  the  men  employed  underground  is  of  several  kinds.  The 
ore  is  nearly  all  obtained  by  means  of  explosives,  so  that  the  majority  of 
men  are  chiefly  employed  in  drilling  holes  to  receive  the  charge,  which 
usually  consists  of  blasting  gelatine,  dynamite,  gelignite,  or  some  other 
high  explosive,  although  compressed  gunpowder  is  also  used  to  some  extent. 
On  the  stopes  the  drilling  is  at  present  almost  all  done  by  hand,  one  or 
two  men  striking  the  drill  while  another  man  holds  and  rotates  it 
{see  Figure  2),  but  occasionally  single-handed  drilling  is  practised 
The  work  of  boring  the  holes  in  driving  levels,  making  "  rises," 
and  sinking  shafts  or  winzes,  is  commonly  now  done  by  boring 
machines  (rock-drills),  two  men  being  employed  at  a  time  for  working  each 
machine  {see  Figure  1).  The  ore  or  rock  detached  by  each  blast  is  (except 
in  ends,  or  in  sinKmg),  shot  down  to  the  level  below,  and  loaded  into 
trucks  {see  Figure  4),  in  which  it  is  conveyed  to  the  shaft,  and  either  tipped 
into  the  skip  directly  or  into  the  plat  or  ore-bin  first.  Besides  the  men 
-engaged  in  driving,  stoping,  and  tramming,  a  considerable  number  are 
occupied  in  "  pit-work,"  i.e.,  repairing  shafts,  pumps,  &c.,  or  as  timbermen 
in  timbering  or  executing  repairs. 

The  fact  that  the  excessive  mortality  among  tin  miners  is  confined 
^exclusively  to  "  phthisis  "  and  other  diseases  of  the  respiratory  system, 
points  at  once  to  vitiation  of  the  air  as  the  probable  cause.  It  is,  how- 
ever, necessary  to  refer  to  other  suggested  causes. 

One  cause  which  has  frequently  been  referred  to  is  the  excessive  strain 
produced  by  climbing  ladders.  We  cannot,  however,  find  any  definite 
•evidence  that  this  by  itself  has  at  any  time  had  a  marked  effect  on  health. 
In  the  first  place  the  statistics  published  in  the  Registrar- General's 
Decennial  Supplements  show  no  evidence  of  excessive  mortality  among  tin 
miners  from  diseases  of  the  circulatory  system,  such  as  would  naturally 
result  from  over-exertion.  And  secondly,  the  amount  of  climbing  to  and 
from  work  in  tin  mines  is  now  very  greatly  reduced,  as  the  men  nearly 
^always  ascend  or  descent  the  shaft  in  a  "  gig."  Yet  the  excessive  mortality 
remains  as  in  former  times,  when  there  was  far  more  climbing.  The  work 
■of  climbing  must,  however,  have  been  severely  felt  by  men  already  affected 
by  pulmonary  disease. 

Another  suggested  cause  is  the  sudden  fall  of  temperature  to  which 
the  men  are  exposed  on  returning  to  the  surface,  often  with  wet  or  in- 
sufficient clothing.  In  this  respect,  however,  Cornish  miners  are  better 
off  than  colliers,  since  at  Cornish  mines  special  rooms,  heated  by  steam- 
pipes,  are  now  provided  for  the  men  to  wash  and  change  their  clothes  in 
and  hang  them  up  to  dry.  The  climate  is  also  much  milder  in  Cornwall 
than  in  the  colliery  districts.  Yet  colliers  and  ironstone  miners,  who 
have  usually  to  go  to  and  from  their  homes  in  their  underground  clothes, 
are  extraordinarily  free  from  the  respiratory  diseases  which  affect 
metalliferous  miners.  It  would  seem,  therefore,  that  exposure  to  cold 
is,  at  any  rate,  not  a  primary  cause  of  the  excessive  mortality  among 
metalliferous  miners,  although  such  exposure  may  probably  aggravate  lung 
disease  produced  by  other  causes. 

*  The  measurements  were  made  before  Williams'  Shaft,  shown  in  Plate  II.,  was  con- 
nected  with  the  workings  by  the  cross-cut  at  the  220-fathom  level.  Since  then  the  air 
supply  has  considerably  increased,  and  all  the  shafts  between  Stray  Park  and  South  Valley 
"Shafts  are  now  upcasts. 
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Metallic  poisoning  also  suggests  itself  as  a  possible  cause;  but  so  far 
as  metalliferous  mining  in  Great  Britain  is  concerned  there  is  no  evidence 
whatever  in  support  of  this  theory.  Even  among  lead  miners  there  is  nO' 
appreciable  mortality  from  lead-poisoning. 

Another  cause  which  must  be  discussed  is  the  absence  of  daylight 
during  work  underground.  Colliers  and  ironstone'  miners  work  also  in. 
the  absence  of  daylight,  and  apart  from  accidents  are  exceptionally 
healthy.  We  may  therefore  conclude  that  if  absence  of  daylight  is  pre- 
judicial to  health,  the  work  of  a  miner  is  in  other  respects  usually  so  much 
more  healthy  than  most  other  kinds  of  work  that  the  prejudicial  effects, 
of  the  darkness  are  more  than  counterbalanced. 

The  comparatively  high  temperatures  met  with  underground  do  not 
appear  to  be  injurious,  since  colliers  are,  on  an  average,  exposed  to  about 
as  high  temperatures  as  tin  miners. 

The  air  of  tin  mines  might  be  injurious,  either  from  the  gaseous  or 
particulate  impurities;  and  the  possible  influence  of  the  former  may  be 
first  discussed. 

In  order  to  obtain  some  idea  of  the  gaseous  impurities  in  Cornish  tin. 
mines  we  have  examined  the  air  in  various  parts  of  several  Cornish  mines. 
The  results  of  the  analyses  are  given  in  Appendix  III. 

For  the  sake  of  comparison  we  visited  two  typical  ironstone  mines, 
in  the  Cleveland  district,  where  the  miners  are  extremely  healthy.  Th& 
analyses  showed  that  the  air  of  these  mines  contained,  on  the  whole,  more 
carbonic  acid  and  less  oxygen  than  the  air  of  Cornish  mines.  The 
amount  of  smoke  in  the  air  from  blasting  (powder  being  the  explosive 
used)  appeared  also  to  be  greater  in  the  ironstone  mines.  In  coal 
mines,  to  judge  from  the  return  air,  the  gaseous  impurities  are  also 
more  abundant  than  in  Cornish  mines.  (Appendix  III.)  It  is  thus 
evident  that  the  ordinary  gaseous  impurities  found  in  the  Cornish 
mines  cannot  be  responsible  in  any  degree  for  the  relative  unhealthi- 
ness  of  tin  mining.  Indeed,  it  is  extremely  improbable  that  the 
small  excess  of  CO2,  or  deficiency  of  Oo,  ordinarily  met  with  in 
mines  could  have  any  influence  on  health.  Nor  have  they,  as  a  rule,  the 
same  indirect  significance  as  excess  of  COo,  or  deficiency  of  O2,  in  tha- 
air  of  inhabited  rooms,  since  they  are  only  to  a  very  slight  extent  produced 
by  respiration  or  burning  of  lights,  &c.,  and  are  due  almost  entirely  to 
processes  of  slow  oxidation  of  minerals,  and  probably  also  of  the  timber 
{see  Appendix  III.).  Except  in  "  ends  "  immediately  after  blasting  we 
were  unable  to  detect  in  the  air  of  Cornish  mines  any  carbonic  oxide  or 
other  poisonous  constituent,  and  such  traces  of  poisonous  gases  as  were 
doubtless  present  owing  to  blasting  were  in  far  too  small  proportions  to 
have  any  influence  on  health.  Moreover,  in  the  ironstone  mines  which 
we  visited,  gunpowder  smoke  appeared  to  be  present  in  greater  quantity 
than  smoke  from  explosives  in  tin  mines,  and  yet  caused  no  appreciable 
harm  to  the  men.  In  the  air  of  close  ends  appreciable  quantities  of 
poisonous  gases,  such  as  carbon  monoxide,  nitric  peroxide,  and  sulphur- 
etted hydrogen  are  undoubtedly  present  after  a  blast,  but  we  could  obtain 
no  evidence  of  permanent  ill  effects  attributable  to  these  gases;  and  where 
ordinary  care  is  exercised  in  allowing  the  smoke  from  a  blast  to  dissipate 
no  trouble  from  this  cause  should  arise.    (See  Appendix  III.) 

In  accordance  with  the  terms  of  reference  of  our  enquiry  we  have 
carefully  investigated  the  composition  of  the  compressed  air  which  is. 
supplied  to  the  rock-drills,  and  escapes  through  the  drills  into  the  ends,, 
rises,  &c.,  where  the  drills  are  at  work.  The  result  of  our  investigation 
(Appendix  III.)  was  to  show  that  this  air,  in  the  case  of  the  compressors 
investigated  in  Cornwall,  was  for  all  practical  purposes  perfectly  free 
from  gaseous  impurities.  We  would  also  point  out  that  the  amount  of 
air  supplied  in  this  way  is  very  considerable.  The  consumption  of  air 
by  different  drills  varies  greatly,  but  our  measurements  showed  that  an 
ordinary  drill  while  at  work  consumes  about  20  to  30  feet  of  compressed, 
air  at  about  70  lbs.  pressure  per  square  inch,  or  110  to  160  feet  of  air  at 
atmospheric  pressure  per  minute.    This  being  fresh  air  delivered  directl}^ 
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to  the  working  place,  is  a  fair  supply  for  two  or  three  men,  even  allowing 
for  the  drill  only  being  at  work  about  half  or  a  third  of  the  time  during 
which  the  men  are  present,  although  it  may  be  quite  insufficient  for  the 
general  ventilation  of  the  level  or  rise.  The  occasional  escape  of  a  spray 
of  oil  in  the  air  from  the  drill  appears  to  be  due  chiefly  to  oiling  the 
drill  by  the  extraordinary  method  of  pouring  large  quantities  of  oil  into 
the  pipe  supplying  compressed  air  to  the  drill.  Apart  from  this 
source  of  contamination,  for  which  the  men  using  the  drills  are  responsible, 
we  have  never  observed  any  sign  of  the  air  from  a  drill  being  impure 
Assuming  that,  as  is  probable,  the  compressed  air  is  saturated  at  the 
temperature  of  the  mine,  it  is  evident  that  the  air  issuing  from  the  drill 
will,  when  it  reaches  the  mine  temperature  again,  be  very  dry  (only  20  per 
cent,  saturated  if  the  pressure  is  60  lb.  per  square  inch).  This  dry  air 
is  not  only  very  cold  as  it  issues,  but  has  a  great  additional  cooling  effect 
in  virtue  of  its  dryness.  It  is  thus  greatly  superior  in  a  hot  "  end  "  or 
"  rise "  to  an  equivalent  volume  of  the  ordinary  mine  air.  '  As  regards 
gaseous  impurities  the  air  of  an  "  end  "  with  a  drill  at  work  may  contain 
purer  air  than  any  other  part  of  a  mine.  i\.  striking  instance  of  this  is 
quoted  in  Appendix  III.  (p.  85). 

The  particulate  impurities  met  with  in  the  air  of  mines  consist  chiefly 
of  dust  arising  from  blasting,  drilling,  and  handling  the  material  mined. 
In  Cornish  mines  the  dust  arises  from  working,  the  hard  stone  (containing 
usually  about  1  to  4  per  cent,  of  "  black  tin  "  (binoxide  of  tin)),  of  which 
the  lodes  consist,  and  from  the  containing  rock,  consisting  of  granite  or 
"  killas."  The  extent  to  which  different  classes  of  miners  are  exposed  to 
•dust  varies  considerably,  and  its  effects  on  the  men  doubtless  depend  largely 
•on  the  hardness  and  other  qualities  of  the  rock. 

The  men  working  machine-drills,  under  present  conditions,  are  greatly 
■exposed  to  dust,  as  while  the  drill  is  at  work,  particularly  on  dry  rock, 
a  very  large  amount  of  fine  dust  is  given  off  from  holes  bored  horizontally 
or  upwards,  and  this  remains  for  some  time  in  suspension  in  the  air,  so 
that  the  men  in  charge  of  the  drill  are  constantly  inhaling  it.  Anyone 
standing  in  an  "  end  "  or  "  rise "  with  a  drill  at  work  boring  dry  holes 
becomes  quickly  covered  with  dust,  and  the  grit  is  quickly  noticeable,  even  in 
the  mouth.  In  the  case  of  holes  bored  in  a  downward  direction  no  dust  is 
produced,  as  the  men  pour  in  water  in  order  to  clear  the  holes  and  to 
keep  the  point  of  the  drill  from  heating  and  so  becoming  blunt  sooner 
than  would  otherwise  be  the  case.  Estimations  of  the  amount  of  dust 
present  in  the  air  of  ends  and  rises  with  drills  at  work  and  boring  dry 
holes  were  made  by  the  method  described  in  Appendix  III.,  and  showed 
that  there  is  commonly  as  much  as  5  milligrammes  of  stone  dust  per  litre 
or  14  milligrammes  per  cubic  foot  in  the  air  breathed  by  the  men  when 
boring  a  hole  upwards.  In  a  "  rise "  all  the  holes  are  bored  upwards, 
but  in  the  "  end  "  of  a  level  most  of  the  holes  are  downwards.  Since  it 
is  probable  that  during  work  a  man  would  breathe  at  least  half  a 
cubic  foot  a  minute,  it  is  evident  that  the  amount  of  dust  inhaled  must 
be  considerable.  It  should  be  noted  that  the  drills  used  in  Cornwall  are 
all  on  the  percussion  principle,  and  worked  by  compressed  air.  Percussion 
drills  must  not,  of  course,  be  confused  with  the  rotary  hand  or  electric 
drills,  so  extensively  used  in  boring  soft  ground,  for  instance,  in  ironstone 
mining. 

A  very  thick  cloud  of  fine  dust  is  also  produced  by  blasting,  especially 
with  large  charges  of  high  explosives;  and  if  a  man  returns  before  this 
has  had  time  to  subside,  he  may  inhale  a  large  amount  of  dust.  The 
greater  part  of  the  dust  will  be  arrested  in  the  nose  and  air  passages,  but 
some  must  penetrate  to  the  air  cells  of  the  lungs. 

The  men  engaged  in  drilling  by  hand  are  much  less  exposed  to  dust 
than  the  rock-drill  men.  In  Cornwall  most  of  the  work  in  driving  ends 
or  rises  is  now  done  by  machine-drills,  so  that  the  proportion  of  men 
working  in  close  places  and  drilling  holes  by  hand  in  an  upward  direction 
is  much  less  than  in  former  times.  In  the  stopes,  which  are  mostly 
"  underhand,"  the  holes  are  usually  drilled  in  a  downward  direction,  and 
kept  constantly  wet  with  water.  With  "  overhand  "  stoping,  however,  the 
holes  caanoi  iDe  drilled  downwards.    In  moving  and  breaking  up  the 
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detached  ore,  a  good  deal  of  dust  is  produced.  Dust  is  also  thrown  into 
the  air  in  very  large  quantities  at  every  blast  when  the  rock  is  dry;  and 
the  men  are  apt  to  breathe  a  good  deal  on  returning  afterwards.  The 
trammers  are  also  exposed  to  dust  at  the  ore-shoots,  and  in  shovelling  the 
ore  from  the  ends.  It  is  thus  evident  that  in  one  way  or  another  the 
ordinary  men  employed  in  getting  the  mineral  and  transporting  it  to  the 
shaft  are  considerably  exposed  to  dust. 

The  "  pitmen  "  or  men  engaged  in  repairing  the  shafts,  pumps,  &c., 
and  in  setting  timber,  are  very  much  less  exposed  to  dust  than  the  men 
already  referred  to.  It  must,  however,  be  remembered  that  the  men 
frequently  change  from  stoping  to  rock-drill  work  or  pit  work,  and  vice 
versa. 

Investigations  as  to  the  Deaths  of  Miners  in  the  Redruth  District. 

In  order  to  investigate  the  influence  on  health  of  the  different  kinds 
of  work  just  referred  to  and  of  work  in  mines  abroad,  we  asked  the 
Superintendent-Registrar  (Mr.  T.  C.  Peter)  and  Sub-Registrars  for  the 
Redruth  District  (comprising  Camborne,  Redruth,  Illogan,  Phillack,  and 
Gwennap),  and  containing  4,102  out  of  the  6,059  men  returned  as  at 
present  employed  in  mining  operations  in  Cornwall,  to  make  personal 
enquiries  as  to  the  work  on  which  each  of  the  miners  who  had  died  within 
the  district  during  the  years  1900-01-02  had  been  emplo3^ed  since  boyhood, 
together  with  the  age  and  cause  of  death.  The  detailed  results  of  the 
enquiries  made  by  the  Sub-Registrars  for  each  sub-district  are  printed  in 
Appendix  II.,  and  we  are  much  indebted  to  those  gentlemen  (Messrs.  J.  C. 
Burrow,  W.  Phillips,  T.  Curnow,  C.  Hosking,  and  C.  Bawden)  for  the 
thoroughness  with  which  the  work  was  carried  out.  The  main  results  are 
shown  in  the  following  tables  : — 

Table  7. 


Causes  of  Death  among  Men  who  at  any  time  had  worked  machine-drills. 


Cause  of  death. 

Number. 

Average  age  at 
death. 

Lung  diseases   

Other  causes 

133 

9 

1  37-2 

Total  ..>   

142 

Of  these  men  63  had  worked  in  mines  abroad  only;  41  both 
wall  and  abroad;  and  only  38  in  Cornwall  only. 

in  Corn- 

Causes 

Table  8. 

of  Death  among  Men  who  had  never  worked  machine-drills. 

Cause  of  death. 

Number. 

Average  age  at 
death. 

Lung  diseases 
Other  causes 

120 

59 

1  53-0 

Total   

179 

From  these  figures  it  is  evident  at  once  that  the  mortality  from  lung 
diseases  among  men  working  machine-drills,  and  therefore  most  exposed 
to  dust,  is  enormously  greater  in  proportion  tJian  among  men  not  working 
ma'chine-drills.    The  proportion  of  deaths  from  lung  diseases  to  deaths 
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from  other  causes  was  15  to  1  among  the  machinemen,  whereas  Tables  4,. 
5  and  6  show  that  on  an  average  the  proportion  is  almost  exactly  1  to  1 
between  the  ages  of  20  and  45  among  occupied  males,  and  6  to  1  among- 
colliers.  Assuming  that,  as  shown  by  Tables  5  and  6  to  have  been  the 
case  among  Cornish  miners  generally  in  1890-92  and  1900-02,  the  mor- 
tality among  machinemen  from  other  causes  than  lung  disease  was  about 
normal,  the  death-rate  among  machinemen  from  respiratory  diseases  was 
about  fifteen  times  and  their  total  death-rate  about  eight  times  that  for 
average  occupied  males  in  this  country.  Or  to  make  another  comparison, 
the  death-rate  among  machinemen  from  respiratory  diseases  was  about 
30  times,  and  the  total  death-rate  about  10  times  as  great  as  that  among 
colliers  or  ironstone  miners  of  the  same  age. 

In  the  case  of  men  who  had  not  worked  machine-drills  the  deaths- 
from  lung  diseases  were  almost  exactly  double  the  deaths  from  all  other 
causes.  At  the  average  age  at  which  these  men  died  the  proportion  among- 
occupied  males  in  England  and  Wales  in  1890-92  was  about  one  death 
from  respiratory  diseases  to  1'5  from  all  other  causes.  As  the  latter 
death-rate  was  about  normal,  as  shown  in  Tables  5  and  6,  it  follows  that 
the  proportion  of  deaths  from  lung  diseases  among  Cornish  miners- 
who  had  not  worked  rock-drills  was  about  three  times  the  normal,  and 
the  total  death-rate  about  1"8  times  the  normal,  at  the  age  in  question. 
Table  15,  given  below,  shows  that  the  actual  death-rate  between  the  ages 
of  about  45  and  65  corresponds  closely  to  this  estimate. 

The  following  tables  show  the  ages  at  which  the  deaths  occurred, 
both  for  machine-drill  men  and  ordinary  miners;  also  the  death-rate  for 
miners  in  the  Redruth  District,  including  15  deaths  of  mine  labourers,  &c., 
who  had  never  worked  underground,  and  excluding  13  deaths  of  men  who- 
had  worked  as  miners  (chiefly  as  rock-drill  men),  but  whose  deaths  were 
registered  under  other  occupations.  The  latter  corrections  were  made  in 
order  to  make  the  deaths  correspond  with  the  census  return  of  occupa- 
tions, and  also  to  make  the  table  comparable  with  those  in  the  Decennial 
Supplements  to  the  Registrar-General's  Annual  Reports. 

Table  9. 

Deaths  of  Men  ivho  had  worked  Machine-drills,  Redruth  District,  1900-02. 


Ages. 


15-20. 

20-25. 

25-35. 

35-45. 

45-55.  j  55-65. 

Over  65. 

Total. 

Lung  diseases... 

3 

51 

54 

22 

3 

133 

Accident  ...   

Other  causes  ... 

2 

4 

1 

2 

9 

Table  10. 

Deaths  of  Miners  employed  underground,  and  who  had  not  worked 

Machine-drills  1900-1902. 


Ages. 

15-20. 

20-25. 

25-35. 

3.5-45. 

45-55. 

55-65. 

65-75. 

75-85. 

Total. 

Lung  diseases   

1 

1 

8 

19 

23 

36 

25 

2 

115 

Accident  ... 

1 

4 

1 

1 

2 

1 

10 

Other  causes 

1 

2 

1 

6 

10 

15 

13 

5 

53 

15 


Table  11. 

Deaths  certified  as  of  Miners  and  Mine  Labourers  of  all  kinds, 
Redruth  District,  1900-02. 


Ages. 

15-20. 

20-25, 

25-35. 

35-45. 

45-55. 

55-65. 

65-75. 

7.5-85. 

Total. 

Lung  diseases   

1 

4 

54 

71 

46 

39 

25 

2 

232 

All  other  causes  ... 

2 

8 

6 

10 

15 

18 

16 

8 

83 

Table  12. 


Annual  Death-rates  among  Men  returned  as  Miners  and  Mine  Labourers 
in  Redruth  District,  1900-02,  'per  1,000  living,  calculated  on  Census 
Return  of  Mining  Population  (Males),  1901. 


Ages. 

15-20. 

20-25. 

25-35. 

35-45. 

45-55. 

55-65. 

65-75. 

Lung  diseases   

0-4 

2-25 

18-6 

33-8 

35-5 

44-4 

6.5-6 

All  other  causes  

0-8 

4-4 

2-1 

4-8 

11-5 

20-4 

41-9 

Total  death-rate 

1-15 

6-65 

20-7 

38-6 

47-0 

64-8 

107-6 

Number  of  miners  (1901) 

841 

591 

948 

700 

433 

293 

127 

Table  13. 


Annual  Death-rate  per  1,000  occupied  Males,  England  and  Wales, 

1890-91-92. 


Ages. 

15-20. 

20-25. 

25-35. 

35-45. 

45-55. 

55-65. 

Lung  diseases   

0-95 

2-6 

3-8 

5-9 

8-5 

13-0 

All  other  causes   

1-6 

2-5 

3-4 

6-5 

12-2 

23-7 

Total  

2-55 

5-1 

7-3 

12-4 

21-5 

33-7 

16 


Table  14. 


Annual  Death-rate  among  Men  returned  as  Miners  in  Cornwall  outside 
Redruth  District,  per  1,000  living,  1900-1902. 


Ages. 

1.5-20. 

20-25. 

25-35. 

35-45. 

45-55. 

55-65. 

Lung  diseases   

All  other  causes   

Total  

1-3 
1-3 

3-4 
0-9 

16-0 
5-2 

33-7 
5-8 

29-2 
13-1 

41-1 
34-1 

2-6 

4-3 

21-2 

39-5 

42-3 

75-2 

Table  15. 

Calculated  Table  of  Deaths,  apart  from  rock-drill  work,  Redruth  District^ 

1900-02. 


Ages. 

15-20. 

20-25. 

25-35. 

35-45. 

45-55. 

55-65. 

65-75. 

j  Lung  diseases... 

1 

3 

12 

21 

27 

36 

25 

Deaths  from  ...  < 

(  All  other  causes 

2 

8 

10 

15 

18 

16 

, ,     ,          (  Lung  diseases  

Death-rates  per  J  ® 

0-4 

1-7 

4-2 

10-0 

20-8 

40-9 

65-6 

1,000  from      )  p., , 
'                  (  Other  causes  ... 

0-8 

4-5 

2-1 

4-8 

11-5 

20-5 

42-0 

Total   

1-15 

6-2 

6-3 

14-8 

32-3 

61-4 

107-6 

It  is  evident  at  a  glance  that  the  great  increase  in  the  death-rate 
among  Cornish  miners  for  1900-02  is  chiefly  due  to  deaths  from  lung  disease 
of  machine-drill  men.  In  order,  however,  to  see  whether  the  increase 
is  due  solely  to  this  influence,  Table  15  has  been  constructed,  showing 
the  death-rate  which  would  have  existed  if  the  proportion  of  deaths  from 
lung  disease  to  total  deaths  had  been  the  same  among  the  machine-drill 
men  as  for  Cornish  miners  of  the  same  ages  in  1890-92.  It  will  be  seen 
that  the  death-rates  thus  obtained  are  slightly  lower  than  those  for 
Cornish  miners  in  any  previous  decade,  so  that  it  seems  probable  that 
apart  from  the  effects  of  rock-drill  work  in  Cornwall  and  abroad,  there  has 
been,  on  the  whole,  some  improvement  in  Cornish  mines,  as  regards  the 
health  and  safety  of  the  men.  The  accident  rate  is  now  very  low  con- 
sidering the  nature  of  the  work.  The  table  shows  that  the  increase  in. 
the  death-rate  for  1900-02  is  due  solely  to  the  great  mortality  among  the 
machinemen. 

Out  of  the  142  deaths  of  rock-drill  men,  120  were  certified  as  from, 
various  forms  of  phthisis,  or  "  miners'  disease,"  and  13  from  other  respi- 
ratory diseases;  whereas  among  the  other  miners,  out  of  178  deaths,  68 
were  ascribed  to  phthisis  and  48  to  bronchitis  and  other  respiratory  dis- 
eases.   The  difference  in  the  proportions  indicates  clearly  enough  that  the 
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disease  winch  attacks  the  machine-drill  men  resembles  ordinary  tubercular 
phthisis  much  more  closely  on  an  average  than  does  the  more  chronic 
affection  which  so  frequently  attacks  the  ordinary  tin  miner. 

Of  the  rock-drill  men  the  majority  had  worked  rock-drills  in  other 
countries.  The  following  table  shows  where  the  work  had  been  done  and 
the  causes  of  death  : — 


Table  16. 


Phthisis. 

Other  lung 
diseases. 

All  other 
causes. 

Total. 

Average  age 
at  doath. 

1. 

Cornwall  only 

97 

7 

A 

'± 

oo 

0(0 

2. 

Cornwall  and  Transvaal 

') 

o 

3. 

Cornwall  and  India... 

3 

3 

37 

4. 

Cornwall  and  America 

1 

— 

— 

1 

32 

5. 

Cornwall  and  West  Africa  ... 

1 

1 

35 

6. 

Cornwall,  India,  and  Trans- 
vaal. 

4 

4 

35-7 

7. 

Cornwall,    Transvaal,  and 
America. 

4 

4 

36-5 

8. 

Transvaal  only   

46 

2 

1 

49 

36-3 

9. 

America  only 

4 

2 

1 

7 

43-9 

10. 

India  only 

2 

0 

4:1-5 

11. 

America  and  Transvaal 

4 

4 

39-7 

12. 

Transvaal  and  Brazil 

1 

1 

40 

Total   

122 

11 

9 

142 

It  .will  be  seen  that  63,  or  nearly  half,  of  the  men  who  died  had 
never  worked  machine-drills  in  Cornwall,  while  ony  38,  or  little  over  a 
fourth,  had  worked  in  Cornwall  only.  The  remaining  41  had  worked 
partly  in  Cornwall  and  partly  abroad.  Of  the  104  who  had  worked  abroad 
90  had  been  employed  in  the  Transvaal.  It  would  probably  be  unfair  to 
attribute  more  than  about  58,  at  most,  of  the  deaths,  or  50,  allowing  for 
the  existence  of  an  ordinary  death-rate,  to  the  effects  of  rock-drill  work  in 
Cornwall;  but  even  when  allowance  is  made  for  this  there  is  evidently 
a  considerable  recent  increase  in  the  death-rate  among  miners  working  in 
Cornwall. 


From  information  kindly  supplied  to  us  by  the  managers  of  all  the 
Cornish  mines  in  which  rock-drills  are  used  it  appears  that  at  present 
only  about  320  men  are  employed  in  rock-drill  work,  and  that  their  average 
age  is  about  29.  58  deaths  in  three  years  among  320  men  would  give  an 
annual  death-rate  of  60  per  1,000,  or  about  eight  times  the  normal  death- 
rate  among  occupied  males  of  about  the  same  age.  As,  however,  men 
frequently  change  from  work  with  rock-drills  to  other  kinds  of  work,  or 
come  and  go  from  abroad  and  vice  versa,  it  is  impossible  to  calculate 
accurately  what  is  the  actual  death-rate  among  the  men  employed  solely 
on  rock-drill  work  in  Cornwall.  The  matter  is  also  complicated  by  the 
fact  that  many  men  go  abroad  after  they  have  learnt  to  manage  a  rock- 
drill,  and  that  the  use  of  rock-drills  has  rapidly  extended  during  the  last 

174^1  c 
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few  years.  A  large  number  of  the  men  have  for  these  reasons  only  been 
employed  for  a  very  short  time.  On  the  other  hand,  an  unusual  proportion 
of  men  who  have  returned  from  the  Transvaal  have  been  employed  in 
Cornish  mines  during  the  last  four  years,  and  this  has  doubtless  increased 
the  death-rate. 

The  following  table  shows  the  average  duration  of  rock-drill  work  in 
the  cases  as  to  which  information  could  be  obtained,  and  where  death  was 
■due  to  lung  diseases  : — 


Table  17. 


Number  of  cases. 

Average  number 
of  years  of 
rock-drill  employment. 

Men  who  had  worked  in  Cornwall  only... 

17 

8-4 

Men  who  had  worked  in  Transvaal  only 

47 

4-7 

Men    who    had    worked    in    Cornwall  and 
Transvaal. 

18 

116 

These  figures,  combined  with  the  fact  that  of  men  who  had  worked  only 
in  the  Transvaal  all  but  one  died  of  lung  disease,  and  that  the  age 
at  which  Cornish  miners  begin  rock-drill  work  in  the  Transvaal  is  certainly 
greater  than  in  Cornwall,  confirm  the  general  opinion  among  miners  that 
the  conditions  under  which  rock-drill  work  has  hitherto  been  carried  out 
have  been  far  more  detrimental  to  health  in  Transvaal  than  in  Cornish 
mines.  From  the  reports  for  1901  and  1902  of  the  Government  Mining 
Engineer  of  the  Transvaal,  it  appears  that  enquiries  made  by  the 
Inspectors  of  Mines  in  the  Johannesburg,  Germiston  and  Krugersdorp 
districts  showed  that  out  of  1,377  machinemen  employed  before  the  war 
225  were  known  to  have  died  between  October,  1899,  and  January,  1902. 
The  annual  death-rate  thus  appears  to  have  been  at  least  73  per  1,000, 
even  during  a  period  when  the  great  majority  of  the  men  were  not  actually 
employed  in  rock-drill  work.  Of  the  deaths  in  the  Redruth  District 
during  1900-02,  60  were  returned  as  of  "  gold  miners,"  or  "  retired  gold 
miners,"  between  the  ages  of  25  and  55.  The  table  in  Appendix  I.,  show- 
ing the  mining  population,  gives  only  79  persons  at  these  ages  under  the 
heading  "  Miners  in  other  minerals  or  undefined,"  who  would  include  all 
the  "  gold  miners."    These  two  figures  are  sufficiently  significant. 


Nature  and  Cause  of  Miners'  Phthisis. 

With  regard  to  the  nature  of  the  lung  disease  from  which  Cornish 
miners  suffer,  we  are,  unfortunately,  still  to  a  large  extent  in  the  dark. 
In  spite  of  many  efforts  it  has  not  been  possible  to  obtain  permission  for 
a  post-mortem  examination  of  the  lungs  of  any  of  the  numerous  miners 
who  have  died  during  the  course  of  the  enquiry.  The  existing  prejudice 
in  Cornwall  against  post-mortem  examinations,  combined  with  the  absence 
of  any  local  hospital  in  which  cases  of  miners'  phthisis  could  be  carefully 
observed,  has  seriously  handicapped  the  efforts  which  have  been  made 
towards  the  prevention  and  treatment  of  lung  disease  among  the  miners. 

Clinically  speaking,  the  cases  of  lung  disease  present  physical  signs 
which  vary  between  those  of  very  chronic  bronchitis  and  extremely  acute 
phthisis  or  broncho-pneumonia.  In  most  cases,  however,  there  is  far  more 
marked  shortness  of  breath  than  in  ordinary  bronchitis  and  phthisis. 
Shortness  of  breath  appears  to  be  almost  always  the  first  prominent 
symptom,  and  is  frequently  accompanied  by  palpitations  or  other  signs 
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of  circulatory  disturbance.  Usually  there  is  also  more  or  less  wasting 
and  other  signs  of  impaired  health.  Consequently  Cornish  miners  are 
frequently  prematurely  aged,  and  unfit  for  hard  work  at  a  period  of  life 
when  men  in  other  occupations  are  at  their  best.  For  this  reason  many 
men  are  unable  to  work  underground  after  the  age  of  40  or  45,  and 
seek  some  lighter  employment  above  ground.  The  knowledge  and  experi- 
ence which  they  have  gained  is  thus  lost,  both  to  themselves  and  the 
community. 

Where  definite  symptoms  of  bronchitis  appear  these  may  or  may  not 
be  accompanied  by  signs  of  consolidation  or  cavity-formations  in  the  lungs,, 
or  of  pleurisy.  Probably  many  of  the  cases  described  as  "  miners' 
phthisis,"  "  miners'  disease,"  or  "  miners'  decline,"  or  "  fibroid  phthisis,'* 
in  Cornwall,  would  be  classified  under  the  heading  of  "  bronchitis "  in 
other  parts  of  the  country;  and  for  this  reason  we  have  preferred  to 
classify  all  the  cases  of  lung  disease  together  under  one  heading. 

Cases  of  lung  disease  among  machine-drill  men  are  usually  far  more 
rapid  and  acute  than  am.ong  ordinary  miners.  Shortness  of  iDreath  and 
wasting  seem  to  be  usually  the  first  symptoms.  Definite  signs  of  consoli- 
dation in  the  lungs  are  often  absent  until  the  disease  is  well  advanced, 
and  a  doctor  unfamiliar  with  miners'  phthisis  would  probably  fail  to 
recognise  the  gravity  of  such  cases.  In  other  cases,  however,  there  are 
signs  of  consolidation,  cavity  formation,  or  pleurisy  and  pleuritic  effusion 
as  in  ordinary  phthisis ;  and  it  appears  that  the  first  signs  of  consolidation 
are  commonly  met  with  at  the  bases  of  the  lungs  instead  of  at  the  apices, 
as  in  ordinary  tubercular  phthisis.  This  has,  at  any  rate,  been  the 
experience  of  Drs.  Hichens  and  Permewan,  of  Redruth,  and  Drs.  Telfer 
Thomas,  and  Tonking,  of  Camborne,  who  have  had  very  large  experience 
in  connection  with  cases  of  phthisis  among  rock-drill  men.  Up  to  the 
end  the  most  marked  and  distressing  symptom  is  the  shortness  of  breath; 
and  cases  of  phthisis  in  rock-drill  men  can  often  be  at  once  distinguished 
by  the  prominence  of  this  symptom.  Rise  of  temperature,  though  present, 
seems  to  be  less  marked  than  in  ordinary  phthisis. 

The  comparative  suddenness  with  which  the  disease  often  begins  to 
show  itself  in  machine-drill  men  is  somewhat  surprising.  A  man  who 
appears  to  be  in  the  best  of  health  may  rapidly  fall  a  victim;  and  in  many 
cases  men  have  suddenly  developed  the  disease  many  months  after  retiring 
in  apparently  excellent  health  from  rock-drill  work  in  the  Transvaal  to 
some  other  occupation  above  ground  at  home.  This  relatively  sudden 
onset  seems  to  suggest  strongly  that,  although  dust  inhalation  is  the  great 
predisposing  cause  of  the  disease,  yet  tubercular,  or  possibly  other  infec- 
tion, also  plays  an  essential  part.  The  sputa  from  a  number  of  cases  of 
miners'  phthisis  were  examined  during  the  last  few  months  by  Dr.  Ritchie, 
Reader  in  Pathology  in  the  University,  Oxford,  who  is  at  present  inves- 
tigating (in  connection  with  the  work  of  the  Home  Office  Departmental 
Committee  on  Factory  Ventilation)  lung  diseases  caused  by  inhalation  of 
dust.  The  patients  (comprising  men  who  had  worked  abroad,  as  well 
as  in  Cornwari)  from  whom  the  sputa  were  obtained  were  nearly  all 
examined  by  him  and  Dr.  Haldane,  in  conjunction  with  the  doctor  in 
attendance,  and  we  are  much  indebted  to  several  of  the  doctors  in  Cam- 
borne and  Redruth  for  their  co-operation.  The  following  is  the  report 
of  his  examination  :— 

"  During  February,  March,  and  April,  1903,  the  cases  of  23  miners, 
living  at  the  time  in  Cornwall,  were  investigated.  The  men  all  lived  in. 
one  district,  and  probably  the  group  of  cases  included  most  of  the  miners 
suffering  from  very  serious  lung  trouble  at  that  time  in  the  area  examined. 
In  every  case  the  sputum  was  examined  microscopically,  in  14  out  of  the 
23  with  the  result  that  tubercle  bacilli  were  found.  In  21  cases  the  micro- 
scopic examination  was  supplemented  by  the  intraperitoneal  inoculation  of 
guinea-pigs  with  the  sputum  (the  animals  used  were  of  the  laboratory 
stock,  among  which  no  cases  of  spontaneous  tuberculosis  have  occurred 
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during  seven  years).  Out  of  the  21  animals  inoculated  15  contracted  tuber- 
culosis, as  was  demonstrated  by  post-mortem  examination.  In  the  case  of 
the  two  sputa  not  subjected  to  the  inoculation  test,  bacilli  were  found 
microscopically,  and  we  thus  have,  as  the  gross  result  of  the  investigation, 
that,  out  of  the  23  cases,  17  were  definitely  shown  to  be  tubercular.  Further 
analysis  of  the  cases  shows  that  in  12  cases  a  history  of  the  men  having 
worked  machine  drills  was  obtained,  and  of  these  eight  were  tubercular. 
In  six  cases  where  the  men  had  never  worked  such  drills  all  were  tuber- 
cular. Again,  nine  of  the  men  examined  had  worked  in  the  Transvaal, 
and  of  these  six  were  tubercular ;  one  of  these  six  tubercular  cases  had  not 
worked  in  any  mine  except  in  the  Transvaal.  An  opportunity  was  afforded 
of  examining  most  of  the  cases  clinically.  To  speak  generally,  the  signs 
in  the  lungs  were  pretty  much  those  of  phthisis  as  ordinarily  seen;  but 
perhaps  on  the  whole  there  was  a  greater  tendency  than  usual  for  the  signs 
in  the  lungs  to  be  basal  in  character,  though  this  feature  was  not  very 
marked.  Sometimes  great  dyspnoea  was  present,  with  sucking  in  of  the 
intercostal  spaces  during  inspiration.  In  an  extreme  case  of  this  condition, 
where  the  accompaniments  present  were  only  of  the  nature  of  general 
rhonchi  without  definite  signs  of  consolidation,  tubercle  bacilli  were,  never- 
theless, abundant  in  the  sputum.  Another  clinical  point  which  was  especi- 
ally to  be  noted  in  the  Transvaal  cases  was  that  the  men  had  come  home 
from  Africa  and  had  continued  in  apparent  health  for,  in  some  cases, 
several  years,  and  then  had  comparatively  suddenly  manifested  lung 
symptoms.  The  general  conclusion  to  be  drawn  from  the  cases  investi- 
gated is  that  probably  at  least  two-thirds  of  the  cases  of  lung  trouble 
amongst  these  miners  (including  all  the  cases  of  so-called  "  miner's  phthi- 
sis ")  are  to  be  looked  on  as  in  reality  of  a  tubercular  nature.  Whether 
there  exist  certain  cases  of  a  true  non-tubercular  fibroid  phthisis,  which 
may  ultimately  cause  death  by  acute,  or  chronic,  bronchitis  is  a  question, 
but  there  is  no  doubt  that  in  the  majority  of  cases  similar  to  those  which 
were  made  the  subject  of  the  present  examination  death  is  due  to  tubercle. 
The  history  of  certain  cases  might  favour  the  idea  that  the  vitality  of  the 
lung  is  lowered  by  a  fibroid  process  on  which  a  tubercular  condition  is 
superimposed.  In  favour  of  a  further  enquiry  into  the  possibility  of  the 
existence  of  a  non-tubercular  condition  is  the  fact  that  among  the  six  cases 
where  no  evidence  of  tubercle  was  obtained  were  two,  where  a  second 
unsuccessful  inoculation  experiment  was  performed  with  a  sample  of 
sputum  obtained  some  weeks  after  that  which  gave  the  first  negative  result. 
The  cases  alluded  to  where  extreme  dyspnoea  existed  without  any  specially 
localised  signs  in  the  lungs  emphasises  the  necessity  for  a  thorough  investi- 
gation of  the  sputum  even  in  what  appear  to  be  the  most  typical  examples 
of  simple  fibroid  phthisis." 

The  results  of  these  observations  coincide  with  those  oi  previous 
unpublished  observations  by  Dr.  Tonking,  of  Camborne,  who  informed  us 
that  he  had  frequently  examined  the  sputum  from  cases  of  phthisis  in 
miners,  and  had  nearly  always  succeeded  in  finding  tubercle  bacilli  when 
the  disease  was  at  an  advanced  stage,  although  sometimes  repeated  exami- 
nations of  the  sputum  was  needed  in  order  to  find  the  bacilli.  In  some 
early  cases — too  few  to  draw  any  certain  conclusions  from — -none  could 
be  found. 

As  there  is  no  hospital  in  Cornwall  where  cases  of  miner's  phthisis 
are  treated,  so  that  all  the  affected  men  remain  in  their  homes,  it  is  evident 
that  they  must  tend  to  spread  tubercular  infection  in  the  community.  To 
what  extent  there  is  evidence  of  such  spread  we  have  not  enquired.  The 
very  low  death  rate  from  lung  diseases  among  Cornish  miners  under  the 
age  of  25  seems,  however,  to  exclude  the  idea  that  tubercular  infection 
in  the  families  of  miners  has  been  widespread  hitherto. 

Owing  to  the  absence  of  post-mortem  evidence  we  are  unable  to  draw 
any  conclusions  as  to  the  "  fibroid  "  changes  in  the  lungs  in  cases  of  phthisis, 
bronchitis,  or  "  asthma  "  in  Cornish  miners ;  but  we  have  little  doubt  that 
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these  changes  would  be  found  to  be  similar  in  nature  to  what  has  already 
been  observed  in  cases  of  lung  disease  produced  by  inhalation  of  stone-dust. 
We  would  refer  in  particular  to  the  very  thorough  and  careful  report  by 
Dr.  Andrews  on  the  lungs  of  two  miners  who  had  died  from  lung  disease 
induced  by  inhaling  ganister-dust.*=  In  both  these  cases  there  was 
evidence  of  extensive  fibroid  change  complicated  by  tubercle.  The  subject 
was  recently  discussed  at  the  meeting  of  the  British  Medical  Association, 
1903,  by  Dr.  Oliver,  Professor  Hamilton,  and  others.  Dr.  Oliver's  con- 
clusions are  similar  on  the  whole  to  our  own,  except  that  he  attributes 
little  importance  to  tubercle  in  connection  with  the  disease.  Professor 
Hamilton,  on  the  other  hand,  lays  stress  on  the  tubercular  complication 
in  cases  of  lung  disease  among  men  exposed  to  inhalation  of  stone-dust. 
Some  confusion  has,  we  think,  arisen  through  the  attempt  to  bring  under 
the  one  heading  of  "  pneumokoniosis  "  the  various  forms  of  wasting  disease 
and  alterations  in  the  lungs  observed  to  be  associated  with  the  inhalation 
of  dust  of  whatever  kind.  The  changes  always  found  in  the  lungs  of 
colliers  and  ironstone  miners  for  instance  are  very  different  from  those 
present  in  the  lungs  of  men  suffering  from  the  effects  of  inhaling  stone- 
dust.  The  coal-dust  and  ironstone-dust  appears  to  do  very  little  harm, 
while  the  stone-dust  from  hard  stone  induces  the  wasting  diseases  so  well- 
known  among  tin-miners,  lead-miners,  gold-miners,  ganister-miners,  stone- 
masons in  certain  districts,  potters,  &c. 

So  far  as  the  Cornish  miners  are  concerned  it  seems  evident  enough 
that  the  stone-dust  which  they  inhale  produces  permanent  injury  of  the 
lungs — gradually  in  the  case  of  ordinary  miners,  and  rapidly  in  the  case 
of  machine-drill  men — and  that  this  injury,  while  it  is  apparently  capable 
of  gradually  producing  by  itself  great  impairment  of  the  respiratory  func- 
tions, and  indirectly  of  the  general  health,  also  pre-disposes  enormously  to 
tuberculosis  of  the  lungs,  so  that  a  large  proportion  of  miners  die  from 
tubercular  phthisis. 

That  the  primary  injury  to  the  lungs  is  due  solely  to  inhalation  of 
stone-dust  would  seem  to  be  practically  certain.  As  already  shown,  the 
other  causes  to  which  the  prevalence  of  lung  disease  among  Cornish  miners 
has  been  attributed  do  not  explain  the  facts,  while  the  stone-dust  theory 
receives  the  strongest  confirmation  from  the  fact  that  the  machine-drill 
men,  who  are  far  more  exposed  to  stone-dust  than  any  other  class  of  miner, 
are  also  far  more  liable  to  lung  disease.  The  stone-dust  theory  also  receives 
the  strongest  support  from  what  is  known  as  to  the  prevalence  of  lung 
disease  in  other  occupations  where  men  are  similarly  exposed.  Table  18 
(see  p.  22),  compiled  from  Dr.  Tatham's  last  decennial  supplement  to 
the  Registrar-General's  Annual  Reports,  shows  the  mortality  in  certain 
trades  where  a  considerable  number  of  the  men  are  exposed  to  stone-dust : 
various  kinds  of  hard  stone-dust  in  the  case  of  lead-miners  and  those  classed 
as  quarrymen  (doubtless  embracing  stone-dressers) ;  powdered  flint  in  the 
case  of  potters;  and  grind-stone  dust  (containing  also  steel)  in  the  case  of 
grinders  of  steel  implements. 

It  will  be  seen  that  in  the  case  of  tin  and  lead  miners,  cutlers,  potters, 
and  "  quarry-men,"  who  are  all  in  various  degrees  exposed  to  stone-dust,  the 
death-rate  from  respiratory  diseases  shows  an  undue  rise  after  the  age  of 
about  35.  As  might  be  expected,  however,  the  rise  is  much  less  marked 
in  the  case  of  quarry-men,  who  work  usually  in  the  open  air,  than  in  men 
who  work  underground  or  under  cover.  It  is  only  in  the  case  of  rock-drill 
men  that  a  great  rise  in  the  death-rate  begins  at  the  age  of  25. 

For  purposes  of  comparison  we  have  included  in  the  table  the  statistics 
for  occupied  males  generally,  and  for  coal-miners,  printers,  and  agricul- 
tural labourers.  Coal-miners  are  probably  far  more  exposed  to  the  inhala- 
tion of  coal-dust  than  are  m_etalliferous  miners  to  inhalation  of  stone-dust. 
Yet  the  coal-dust  is  relatively  harmless.    Various  other  kinds  of  dust. 


•  Annual  Report  of  ihe  Chief  Inspector  of  Factories,  1000,  p.  487. 
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Table  18. 


Ages. 


Occupations. 

15- 

-20. 

20- 

25. 

25- 

35. 

35- 

45. 

45- 

55. 

55- 

65. 

Lung 
diseases. 

All  other 
causes. 

Lung 
diseases. 

All  other 
causes. 

Lung 
diseases. 

All  other 
causes. 

Lung 
diseases. 

All  other 
causes. 

Lung 
diseases. 

All  other 
causes. 

Lung 
diseases. 

All  other 
causes. 

Occupied  males 

0-95 

1-6 

2-6 

2-5 

3-8 

3-4 

5-9 

6-5 

8-5 

12-2 

13-0 

23-7 

Tin-miners... 

1-3 

1-7 

3-7 

4-3 

3-9 

4-2 

9-5 

4-8 

23'0 

10'2 

40'7 

25'4 

Lead-miners 

2-0 

1-0 

3-3 

3-1 

5-1 

4-2 

8-7 

4-8 

13-2 

10-7 

32-0 

34-6 

Cutlers,  scissors  makers, &c. 

1-5 

0-9 

4-1 

1-3 

4-7 

3-8 

12-8 

8-1 

20-8 

14-8 

36-2 

24-0 

Potters   

1-1 

1-7 

3-0 

2-4 

4-7 

3-5 

12-3 

7-3 

2G-1 

16-9 

41-0 

34-1 

Quarry- men 

1-1 

2-3 

1-8 

3-8 

4-0 

3'4 

7-6 

G-9 

12-7 

12-6 

23-2 

28-4 

Coal-miners 

0-9 

2-9 

2-0 

3-6 

2-1 

4-2 

3-5 

6-1 

7-8 

11-6 

18-7 

25-1 

Printers 

1-6 

1-6 

4-6 

2-0 

6-0 

3-1 

8-3 

6-1 

9-4 

12-2 

16-4 

27-0 

Farm  labourers  ... 

0-5 

1-2 

1-9 

20 

2-5 

2-7 

3-7 

4-6 

4-8 

8-0 

7-6 

14-0 

Tin  -  miners  (Cornwall, 
1900-02). 

0-5 

1-0 

2-6 

3-7 

10-5 

2-9 

23-2 

4-9 

29-(j 

10-1 

42-8 

26-0 

All  miners  living  in 
wall  (1900-02). 

Corn- 

0-7 

1-0 

2-7 

3-1 

17-3 

3-6 

33-2 

5-8 

32-2 

12-4 

42-6 

27-9 

All  miners  living  in  Red- 
ruth District*  (1900-02). 

04 

0-8 

2-25 

4-4 

18-0 

2-1 

33-8 

4-8 

3  5  "5 

11-5 

44-4 

20-4 

*  Including  gold  miners,  &c.,  who  had  worked  abroad. 


e.g.,  cement  dust,  &c.,  would  seem  to  be  equally  so.  Probably  the  special 
harmfulness  of  dust  produced  by  the  mechanical  disintegration  of  hard 
stone  or  other  hard  material  is  due  to  the  physical  characters  of  the  dust 
thus  produced.  Investigations  on  this  point  are  being  carried  out  at 
present  by  the  Home  Office  'Committee  on  Factory  Ventilation.  Printers 
are  very  little  exposed  to  dust,  but  their  occupation  is  sedentary,  and  they 
very  commonly  work  in  badly  ventilated  close  rooms.  It  will  be  seen 
that  their  death-rate  from  lung  disease  is  high  between  the  ages  of  about 
20  and  45,  but  not  afterwards.  This  high  death-rate  is  due  solely  to  tuber- 
cular phthisis,  and  not  to  the  gradual  damage  produced  in  the  lungs  by 
dust.  Their  death-rate  from  lung  diseases  other  than  phthisis  is  relatively 
low  at  all  periods  of  life,  and  is  thus  in  marked  contrast  with  the  corre- 
sponding death-rates  after  the  age  of  35  of  men  who  are  exposed  to  stone- 
dust  inhalation. 

Since  the  above  was  written  we  have  received  the  very  important 
report  by  the  Commissioners  appointed  to  enquire  into  Miners'  Phthisis  in 
the  Transvaal.  Their  general  conclusions  with  regard  to  the  essential 
causes  and  the  prevalence  of  miners'  phthisis  agree  closely  with  our  own. 
Their  evidence  shows  that  among  Transvaal  miners  the  disease  is  very 
common,  but  practically  confined  to  rock-drill  men ;  and  they  conclude  that 
dust  inhalation  is  the  cause.  They  quote  in  full  a  most  valuable  report 
by  the  Committee  of  the  Transvaal  Medical  Society  on  Miners'  Phthisis. 
As  this  report  is  not  very  readily  accessible,  we  reproduce  from  it  the  fol- 
lowing specially  important  passages. 

I,  Statistical. 

The  life  histories  of  a  large  number  of  miners  at  present  living  on  the  Rand,  or 
of  miners  who  hare  died  of  chest  disease  within  the  knowledge  of  our  informants,, 
were  obtained  by  the  efforts  of  several  members  of  the  Committee.  The  results 
elicited  may  be  stated  thus  : — 

1.  Miners'  phthisis  is  not  peculi.ir  to  machine  miners,  for,  although  it  is  most 
typically  and  commonly  seen  in  them,  it  frequently  develops  also  in  course  of  tims 
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amongst  miners  who  have  never  used  rock  drills  at  all.  Most  cases  of  this  sort, 
however,  have  been  mining  for  long  periods,  e.g.,  over  30  years,  and  it  may  be  taken 
that  the  ordinary  miner  has  a  considerable  advantage  in  length  of  life  over  the  rock 
drill  miner. 

2.  The  disease  undoubtedly  falls  most  heavily  on  rock  drill  miners.  Out  of  the 
living  rock  drill  miners  whose  cases  we  have  investigated,  the  majority  of  those  who 
have  been  working  rock  drills  for  over  five  years  were  found  to  be  suffering  more  or 
less  from  chest  symptoms  ;  the  average  time  that  those  who  were  admittedly  so 
affected  had  been  employed  on  rock  drill  work  was  from  seven  to  nine  years  (ranging 
from  six  to  15)  out  of  a  mining  life  of  18  years. 

3.  Of  the  rock  drill  miners  who  have  died  from  chest  disease  the  average  age 
at  death  was  under  35  years,  and  the  average  number  of  years  which  they  had  worked 
machines  was  seven  to  nine  years. 

4.  The  conclusions  strongly  suggested  by  the  above  results  are  that  the  use  of 
rock  drills  over  a  prolonged  period  greatly  increases  and  accelerates  the  incidence  of 
chest  disease  amongst  miners,  and  that  the  working  efficiency  of  any  rock  drill  miner, 
working  under  the  present  conditions,  will  on  the  average  be  impaired  or  even 
exhausted  after  seven  to  nine  years'  work. 

This  shows  the  serious  and  urgent  nature  of  the  question,  as  many  of  those  men 
die  in  the  prime  of  life  often  leaving  widows  and  children  behind  them,  few  of  whom 
are  provided  for.  Thus  out  of  30  men  with  regard  to  whom  this  matter  was  par- 
ticularly investigated  19  left  widows  with  48  children. 

It  is  true  that  men  may  be  found  who  have  worked  for  ]  0  years  or  more  with 
rock  drills  and  whose  health  is  not  perceptibly  impaired  ;  on  the  other  hand  others 
have  become  affected  under  the  average  time.  Probably  in  this  respect  a  great  deal 
depends  on  the  class  and  type  of  mining  engaged  in.  and  its  locality.  "Wet"  mines 
have  a  much  better  reputation  than  "  dry  "  mines.  The  quartzite  of  the  goldbearing 
beds  of  the  Witwatersrand  is  admittedly  very  hard,  and  the  mines  are  practically  all 
"  dry."  There  is  also  no  doubt  that  persons  who  inherit  chest  weakness  are  more 
liable  to  be  attacked  by  disease  of  this  nature,  but,  while  this  fact  may  explain  some 
individual  variations,  it  does  not  explain  the  enormous  incidence  of  chest  disease  on 
miners  as  a  class.  The  same  observation  may  be  made  with  regard  to  personal  habits 
■of  intemperance  and  mode  of  living. 

5.  All  the  statistical  evidence  goes  to  show  that  developing,  i.e.,  "  raising  "  and 
"  driving,"  is  more  dangerous  to  health  than  working  in  stopes.  The  most  striking 
case  in  point  which  the  statistics  furnish  is  that  of  two  brothers,  who  worked  rock 
drills  for  four  years  only,  doing  nothing  but  "  raising "  all  the  time,  and  who 
died  thereafter  of  chest  disease  at  the  age  of  28  and  29  respectively. 


II.  Clinical. 

Clinical  investigation  and  examination  show  that  the  disease  is  an  extremely 
insidious  one,  of  very  gradual  development,  having  in  its  earlier  stage  little  or  no 
obvious  effect  on  the  general  health,  so  that  by  the  time  the  working  efficiency  of 
the  miner  becomes  seriously  impaired  the  disease  is,  as  a  rule,  already  well  advanced. 

1.  The  usual  symptoms  in  a  typical  case  are  in  the  earlier  stages  recurrent  and 
obstinate  bronchial  "  colds,"  which  may  attract  little  attention,  for  the  patient  being 
for  a  long  time  quite  able  to  work  is  apt  to  regard  his  earlier  symptoms  as  of  little 
moment. 

Gradually  as  the  disease  progresses  shortness  of  breath  on  exertion,  cough  and 
spit,  a  more  frequent  liability  to  contract  colds  and  a  greater  difficulty  in  throwing 
them  off,  and  sometimes  flitting  pleuritic  pains,  are  the  symptoms  which  usually  first 
attract  serious  notice. 

Gradual  loss  of  weight  and  strength,  and  more  urgent  breathlessness,  which  may 
1)6  of  an  asthmatic  type,  follow,  as  an  increasing  area  of  breathing  space  becomes 
disabled.  Expectoration  may  or  may  not  be  a  prominent  symptom  ;  haemoptysis  is 
exceptional  and  when  present  is  usually  slight ;  night  sweats  are  not  as  a  rule 
noticeable,  and  pyrexia  may  be  altogether  absent  throughout.  Three  of  the 
characteristic  signs  of  tubercular  phthisis  are  thus  frequently  absent. 

Finally  towards  the  end  the  patient  rapidly  loses  ground  in  all  directions. 

The  most  striking  feature  brought  out  by  physical  examination  in  a  typical  case 
is  the  diminished  expansion  of  the  chest,  which  in  many  cases  is  very  striking,  and  is 
accompanied  by  rigidity  of  the  chest  wall,  so  that  the  breathing  becomes  mainly 
abdominal.  The  lungs  are  not,  however,  emphysematous  in  the  sense  that  their  area 
of  resonance  is  increased  ;  often  indeed  it  is  noticeably  diminished.  Hollowing  of 
the  supra-clavicular,  suprascapular,  and  intercostal  spaces,  together  with  genera^ 
emaciation,  is  noticeable  in  the  more  advanced  cases. 
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Percussion  and  auscultation  often  give  very  indefinite  results,  owing  no  doubt  to 
the  diffuse  nature  of  tlie  disease.  The  dyspnoea  seems  frequently  quite  out  of 
proportion  to  the  evident  organic  changes.  In  the  more  advanced  cases  there  is 
definite  evidence  of  consolidation,  and  even  in  some  cases  of  cavity  formation,  but  in 
many,  some  impaii'ment  of  percussion,  here  and  there,  perhaps  more  frequently  at 
the  bases  than  at  the  apices,  with  harsh,  interrupted  or  bronchovesicular  breathings 
and  sometimes  crepitation  and  pleuritic  friction  are  the  most  that  can  be  made  out. 
The  disease  is  bilateral,  but  one  lung  is  frequently  affected  to  a  greater  degree  than 
the  other. 

2.  It  is  not  common  to  find  the  typical  physical  signs  of  tubercular  phthisis 
present,  and  this  observation,  together  with  the  confirmatory  fact,  that,  out  of  a  series 
of  over  30  sputa  from  cases  of  disease  of  the  lung  of  miners  examined  by  a  member 
of  your  committee  only  two  or  three  were  found  to  contain  tubercle  bacilli,  leads  us  to 
conclude  that,  while  in  some  cases  a  true  tubercular  phthisis  may  co-exist  or  may  be 
superadded,  the  conjunction  is  only  seen  in  a  minority  of  cases.  Where  tuberculosis 
does  co-exist  or  become  superadded  the  disease  assumes  more  of  the  typical  tubercular 
character  with  pyrexia,  sweating,  hectic  symptoms,  and  the  characteristic  expectora- 
tion. The  type  becomes  more  of  a  "moist"  one.  The  disease  is  primarily  a  local 
one,  and  is  at  first  confined  to  the  respiratory  organs  ;  secondary  disorders  of  the 
hoart,  liver,  stomach,  and  kidneys  are  late  accompaniments.  The  heart  is  not  as  a 
a  rule  dilated,  but  the  pulse  rate  may  be  accelerated. 

'^.  In  the  more  chronic  forms,  seen  perhaps  more  typically  in  the  miners  of  many 
years'  standing,  who  as  a  rule  are  not  rock  drill  workers,  chronic  bronchitic  and 
asthmatic  symptoms  are  perhaps  more  prominent,  and  in  them  dilatation  of  the  heart 
and  accelerated  pulse  rate  are  more  common. 

We  may  therefore  perhaps  usefully  distinguish  from  a  clinical  standpoint  three 
types  of  "  Miners'  Phthisis." 

1.  The  pure  fibroid  non-tubercular  type,  the  commonest  and  most  characteristic 
form  of  the  disease. 

2.  The  mixed  fibroid  and  tubercular  type,  where  the  two  processes  co-exist. 

The  very  chronic  type  seen  in  miners  of  many  years'  standing,  where  the  fibroid 
change  in  the  lungs,  although  more  chronic  is  less  extreme,  and  where  secondary 
changes  in  the  heart  and  kidneys  are  more  prominent. 

On  certain  subsidiary  points  the  conclusions  we  have  arrived  at  differ 
somewhat  from  those  of  the  Transvaal  Commissioners  and  Medical  Society. 
Thus,  in  view  of  the  undoubted  presence  of  tubercle  bacilli  in  the  great 
majority  of  samples  of  sputum  examined  for  us  by  Dr.  Ritchie,  and  in 
view  also  of  the  clinical  phenomena — particularly  the  marked  wasting,  and 
the  frequent  rapid  onset  of  the  disease  in  men  not  at  the  time  exposed  to 
dust,  we  are  inclined  to  attribute  great  importance  to  tubercular  (or 
possibly  other  bacterial)  infection  as  an  element  in  the  disease.  The  fact 
that  miners'  phthisis  usually  differs  in  some  respects  from  ordinary  tuber- 
cular phthisis  does  not  seem  to  us  to  exclude  the  hypothesis  that  the  disease 
is  due  to  tubercular  infection  of  lungs  previously  injured  by  dust  inhala- 
tion. On  the  other  hand,  it  is  possible  that  the  cases  observed  in  Cornwall 
differ  greatly  from  most  of  those  seen  in  the  Transvaal. 

The  Transvaal  Commissioners  appear  to  incline  to  the  view  that  gase- 
ous impurities  in  the  air  play  an  important  part  in  predisposing  miners  to 
miners'  phthisis;  and  in  an  appendix  to  the  report  a  number  of  analyses- 
are  quoted  showing  considerable  quantities  of  carbonic  oxide  and  other 
impurities  in  the  general  air  of  the  mines,  and  in  the  air  from  the  com- 
pressors. Except  for  a  little  carbonic  oxide  in  the  air  of  "  ends  "  just 
after  blasting,  we  have  never  obtained  any  similar  results;  and  it  can 
hardly  be  doubted  that,  as  was,  indeed,  hinted  by  Mr.  Pakes  in  his  evidence 
before  the  Commission,  very  serious  errors  have  crept  into  many  of  the  air 
analyses  quoted  in  the  Transvaal  report.  For  example,  the  six  analyses  of 
"  normal  mine  air  under  ordinary  working  conditions  "  show  an  average 
excess  of  08  per  cent,  of  carbonic  acid  along  with  -133  per  cent,  of  carbonic 
oxide,  and  73  per  cent,  of  hydrogen.  Neither  gases  from  explosives  nor 
any  other  known  source  of  impurity  could  produce  air  of  this  composition  : 
moreover,  the  percentage  of  carbonic  oxide  is  so  high  that  work  could 
not  possibly  be  carried  on  in  such  an  atmosphere.  A  similar  criticism 
applies  to  the  analyses  of  air  from  the  compressors.  The  methods  of 
analysis  by  which  the  results  in  question  were  obtained,  are  not  stated. 
It  cannot  be  too  clearly  understood  that  analyses  of  mine  air,  to  be  of  any 
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real  use,  must  be  carried  out  by  processes  which  are  sufficiently  accurate 
for  the  purpose  in  view,  and  that  as  a  rule  great  accuracy  is  needed,  so 
that  the  methods  usually  employed  in  technical  gas-analysis  are  not 
applicable. 


Prevention  of  Dust-inhalation. 

The  preceding  portion  of  our  investigation  has  led  to  the  conclusion 
that  the  excessive  mortality  from  lung  disease  among  Cornish  miners,  and 
particularly  among  rock-drill  men,  is,  practically  speaking,  entirely  due  to 
the  breathing  of  air  containing  stone-dust  in  suspension.  It  remains  to 
consider  what  measures  are  practicable  for  reducing  to  a  minimum  this 
source  of  danger. 

Work  with  Machine-drills. — The  most  urgent  problem  is  that  pre- 
sented by  the  very  dangerous  conditions  under  which  the  machine-men 
have  hitherto  been  working.  Even  if  all  deaths  fairly  attributable  to  work 
abroad  be  left  out  of  consideration,  it  appears,  from  the  statistics  for 
Redruth  District,  not  only  that  the  rate  of  mortality  is  very  excessive 
among  the  comparatively  small  number  of  rock-drill  men  in  iCornish  mines, 
but  that  of  the  total  excess  of  deaths  among  miners  between  the  ages  of 
25  and  65  working  in  Cornwall,  fully  half  of  those  attributable  to  the 
effects  of  work  in  Cornwall  occur  among  rock-drill  men,  although  the 
number  employed  on  rock-drill  work  is  less  than  a  tenth  of  the  total 
employed  underground.  These  deaths  are  also  nearly  all  among  picked 
men  in  the  prime  of  life,  whereas  in  the  case  of  other  men  employed  under- 
ground the  extra  mortality  is  chiefly  among  much  older  men.  We  have, 
therefore,  directed  special  attention  to  measures  for  dealing  with  the  un- 
healthy conditions  under  which  machine-drill  men  work. 

As  already  remarked,  the  machine-drill  men  are  specially  exposed  to 
dust  in  two  ways — firstly,  during  the  drilling  of  holes  in  an  upward  direc- 
tion, where  no  water  can  be  poured  into  the  holes ;  and  secondly,  in  return- 
ing to  the  working  face  after  blasting  before  the  air  has  cleared  of  dust. 
In  Cornish  mines,  where  development  work  is  not  usually  carried  out  under 
great  pressure,  the  men,  as  a  rule,  allow  considerable  time  to  elapse  before 
returning  after  blasting,  so  that  the  air  in  ends  and  rises  has  sufficient  time 
to  become  fairly  clear  of  dust  and  noxious  gases.  In  the  Transvaal  mines 
this  precaution  seems  to  have  been  commonly  neglected ;  and  the  ill-effects 
produced  in  both  white  men  and  Kaffirs  by  rock-drill  work  in  these  mines 
are  probably  due,  in  considerable  measure,  to  the  custom  of  returning  at 
once  after  blasting.  There  is  little  doubt  that  it  is  during  the  actual 
drilling  of  dry  holes  that  the  rock-drill  men  in  Cornwall  inhale  most  of  the 
dust  which  injures  their  lungs. 

One  method  of  endeavouring  to  prevent  the  inhalation  of  this  dust 
is  by  the  use  of  respirators,  designed  to  filter  off  the  dust.  Some  of  the 
rock-drill  men  use  sponges  for  this  purpose,  and  we  have  also  examined 
other  kinds  of  respirators.  The  protection  thus  afforded  is,  however,  very 
imperfect.  Air  containing  dust  commonly  leaks  in  round  the  edges  of  a 
respirator,  particularly  after  the  filtering  material  has  become  wet  from 
moisture  condensed  from  the  expired  air.  It  is  common  enough  to  find 
that  after  the  whole  of  the  filtering  opening  has  been  plugged  with  wax 
or  clay  respiration  is  practically  as  easy  as  before.  Respirators  are  also 
hot  and  uncomfortable,  particularly  when  the  air  is  as  warm  as  is  very 
commonly  the  case  in  ends  and  rises.  The  space  inside  the  respirator  is 
filled  with  expired  air  at  the  end  of  each  respiration,  and  as  this  expired 
air  contains  about  six  per  cent,  of  carbonic  acid  it  necessitates  increased 
depth  of  respiration.  Inconvenience  also  arises  from  men  not  being 
able  to  communicate  with  one  another  when  respirators  are  worn. 
It  is  thus  difficult  to  persuade  or  compel  men  to  use  them  regularly. 
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They  can  thus  hardly  be  regarded  as  more  than  a  very  partial  preventive 
against  dust-inhalation,  unless  great  care  is  taken  in  their  use.  A  respi- 
rator ought,  however,  to  be  used  whenever,  in  case  of  need,  a  miner  has  to 
go  temporarily  into  a  dusty  atmosphere. 

Increased  ventilation  is  also  a  remedy  which  must  be  considered. 
An  air-current,  such  as  appears  to  be  quite  impracticable  in  ends  and 
rises,  would,  however,  be  needed  to  dilute  the  dust  to  a  sufficient  extent; 
and  it  has  been  shown  above  that  even  quarrymen  employed  in  dressing 
stone  or  slate  in  the  open  air  appear  to  be  liable  to  some  extent  to  lung 
disease  caused  by  stone-dust.  Stone-masons  working  in  open  sheds  are 
also  liable. 

We  made  a  number  of  experiments  as  to  the  practicability  of  sur- 
rounding the  mouth  of  the  hole  by  a  wetted  canvas  bag,  through  an  open- 
ing in  which  the  drill  passes,  the  bag  itself  being  fixed  to  a  metal  ring 
pressed  by  means  of  an  adjustable  rod  against  the  rock  round  the  hole, 
and  luted  round  with  clay.  We  found  that  this  arrangement  was  very 
effective  in  stopping  dust.  It  did  not,  however,  appear  to  be  practicable, 
as  it  was  often  impossible  to  fix  the  ring  securely,  particularly  when  the 
surface  was  very  irregular,  and  the  rock  crumbly. 

A  completely  effective  remedy  for  the  dust  produced  by  rock-drills 
is,  however,  afforded  by  a  jet  or  spray  of  water  passing  into  the  hole. 
When  machine-drills  first  came  into  nse  water- jets  were  used  in  connec- 
tion with  each  drill.  Both  Mr.  Doering  and  Colonel  Beaumont,  who  were 
largely  instrumental  in  introducing  rock-drills,  insisted  on  the  importance 
of  using  a  jet,  although  at  that  time  the  disastrous  effects  on  the  men  of 
the  dust  produced  in  dry  boring  were  not  realised.*  The  jets  employed 
seem,  however,  to  have  caused  considerable  inconvenience  from  the  amount 
of  water  used,  although  the  cooling  effect  of  the  water  saved  the  cutting 
edge  of  the  boring  tool,  and  so  increased  the  rate  of  boring.  In  any  case 
jets  for  many  years  have  fallen  completely  out  of  use  in  Cornwall  with 
ordinary  machine  drills. 

We  have  carried  out  a  number  of  experiments  with  water- jets  and 
sprays,  and  find  that  only  a  small  quantity  of  water  is  needed  in  order 


*  The  following  statement  by  Mr.  W.  Negus  gives  a  very  clear  description  of  the 
Tock-drill  as  first  used  in  Coi'nish  mines.  The  method  employed  for  producing  a  jet  of 
'water  is  of  special  interest  : — 

The  boring  machine  was  first  introduced  into  the  Tincroft  Mine  in  the  year  1865 
by  Mr.  Doering  and  drove  20  fathoms  in  an  end  at  the  180-fathom  level  Martin's 
East  Shaft.  A  small  air  compressor  was  driven  by  a  belt  from  a  portable  engine  (such 
as  used  to  work  thrashing  machines),  the  pressure  of  air  being  18  lbs.  per  square  inch 
and  the  boring  machine  working  at  80  strokes  per  minute.  The  explosives  used  were 
gun  cotton  and  dynamite,  a  galvanic  batterj'  being  used  to  blast  with. 

Two  years  later  the  boring  machine  was  first  introduced  into  the  Dolcoath  Mine, 
and  was  employed  to  drive  at  the  238-  and  266-fathom  levels  West  of  Old  Sump  and 
at  the  238-fathom  level  East  of  New  East.  The  air-pressure  Avas  now  50  lbs.  per 
square  inch,  and  the  boring  machine  worked  at  250  strokes  per  minute.  The  explosive 
used  was  chiefly  gun  cotton. 

At  that  time  the  boring  machine  was  on  an  upright  bar,  the  bar  being  fixed  to  a 
four-wheel  carriage.  When  the  machine  was  at  work  the  wheels  of  the  carriage  were 
blocked,  and  wedges  were  driven  between  the  top  of  the  bar  and  the  roof. 

Attached  to  the  carriage  were  two  cisterns,  containing  about  four  gallons  each. 
One  cistern  was  used  to  receive  the  water,  which  then  passed  into  the  other ;  this 
cistern  was  connected  to  the  main  air-pipe  by  a  half -inch  pipe  in  order  to  admit  air 
pressure.  Connected  to  the  cistern  was  a  half -inch  hose,  which  could  be  attached  to 
the  cradle  of  the  boring  machine,  so  that  it  would  be  in  line  with  the  machine  and 
drill,  and  would  allow  a  small  jet  of  water  to  be  injected  into  the  hole  while 
drilling. 

At  that  time  they  used  to  drill  only  four  or  five  holes  at  a  time  ;  the  carriage  and 
machine  were  then  run  back  and  the  holes  blasted,  consequently  fewer  holes  were 
required  then  than  now  to  drill  the  end  over. 
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to  completely  prevent  the  issue  of  dust  capable  of  floating  in  the  air. 
With  a  small  jet  a  certain  amount  of  steam  is  formed,  owing  to  the  heat 
produced  in  drilling  through  hard  rock.  This  steam  may  at  first  be  mis- 
taken for  fine  dust,  but  on  aspirating  the  air  through  a  plug  of  cotton- 
wool, it  will  be  found  that  no  visible  deposit  of  dust  can  be  obtained,  where- 
as without  the  water- jet  the  surface  of  the  plug  is  rapidly  stained  if  the 
hole  is  in  dry  and  hard  rock.  When  the  hole  becomes  deep  the  water 
ceases  to  reach  the  cutting  edge  of  the  boring  tool,  but  continues  to 
effectually  stop  the  dust  by  converting  it  into  a  thin  mud  nearer  the  mouth 
of  the  hole. 

In  drilling  a  hole  "  bits  "  of  diminishing  diameter  are  used  as  the  hole 
increases  in  depth.  If  a  fine  jet  of  water  is  directed  up  the  hole  as  far  as 
possible,  it  not  infrequently  happens,  particularly  in  soft  rock,  that  a  ring 
of  somewhat  tenacious  mud  is  formed  in  the  hole  two  or  three  feet  up. 
Although  this  does  not  impede  the  working  of  the  drill,  it  leads  to  difficulty 
and  delay  in  removing  the  bit,  as  the  expanded  cutting  edge  catches  in  the 
ring.  For  this  reason  we  have  found  that  in  soft  ground  it  is  preferable 
to  use  a  spray,  which  does  not  carry  water  more  than  a  short  distance  into 
the  hole;  or  if  a  jet  is  used  to  direct  it  obliquely.  By  these  means  the  hole 
is  only  kept  wet  for  a  few  inches  in,  but  the  passage  of  fine  dust  into  the  air 
is  effectually  prevented,  although  a  little  of  the  coarse  dust  may  fall  out- 
wards in  a  more  or  less  dry  state. 

For  producing  a  jet  a  nozzle  with  an  opening  of  about  one-twentieth 
of  an  inch  in  diameter  is  amply  sufficient;  and  a  spray  with  an  opening 
of  about  the  same  diameter,  answers  well.  The  water  can  be  taken  from 
an  iron  pipe  carried  into  the  end  or  rise  from  the  pumping  shaft,  or  any 
other  available  source  of  supply.  Sometimes,  however,  a  water-pipe  would 
entail  undue  expense,  and  to  meet  such  cases  we  adopted  the  following 
arrangement  (see  figures  1  and  3)  : — A  steel  cylinder,  holding  about 
12  gallons,  is  placed  at  some  convenient  position  out  of  the  way  of  blasting, 
but  not  far  from  the  drill.  This  cylinder,  as  shown  in  figures  1  and  3, 
has  three  openings,  of  which  one  is  for  filling  with  water,  one  for  con- 
nection with  the  compressed  air-pipe,  and  one  for  carrying  water  to  the 
jet  or  spray.  On  closing  the  filling  tap  and  opening  the  compressed  air 
tap  the  water  is  driven  through  the  hose  to  the  jet.  The  pressure  is  that  of 
the  compressed  air  (about  60  or  70  lbs.  per  square  inch),  and  will  suffice 
to  drive  the  water  to  a  point  15  or  20  fathoms  above  the  cylinder  if  the 
drill  is  in  a  rise.  To  obviate  the  risk  of  the  cylinders  bursting,  or  being 
injured  by  rough  usage,  they  were  stoutly  made  and  tested  to  a  pressure  of 
600  lbs.  per  square  inch. 

The  water  used  for  filling  the  cylinder  must  be  clean,  and  may  be 
obtained  from  any  available  point,  and  conveyed  to  a  large  vessel  beside  the 
cylinder.  The  cylinder  can  then  be  filled  from  this  vessel  before  the 
commencement  of  work.  One  filling  usually  lasts  for  a  whole  shift  in  a 
"  rise." 

To  obviate  inconvenience  from  the  jet  or  spray  becoming  accidentally 
blocked,  it  is  advisable  to  have  a  filter  of  fine  copper  gauze  inside  the 
nozzle. 

The  spray-nozzle  which  we  have  employed  is  of  a  kind  in  common  use 
for  garden  syringes,  &c.,  and  is  so  arranged  that  a  rotary  movement  is 
imparted  to  the  water  before  it  issues  through  the  opening  of  the  nozzle. 
What  would  otherwise  be  a  plain  jet  is  by  this  device  converted  into  a 
spray.  The  pattern  used  was  the  nozzle  supplied  with  the  "  Mackenzie 
Spray  Disinfector,"*  but  slightly  modified  so  as  to  diminish  the  scattering 
of  the  water. 


•  This  is  an  appliance  designed  by  Dr.  Leslie  Mackenzie  for  rapidly  spraying  with  a 
disinfectant  solution  the  inside  of  a  room. 
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The  spray  can  be  conveniently  used  for  wetting  the  surface  of  the 
rock  in  a  warm  end  or  rise.  By  this  means  the  temperature  is  sensibly 
reduced,  as  the  dry  air  issuing  from  the  drill  causes  rapid  evaporation,  and 
consequent  cooling  of  the  rock. 

The  sprays  and  jet  just  described  have  now  been  in  use,  attached  to 
water-pipes,  where  these  were  available,  and  to  steel  cylinders  elsewhere, 
for  several  months  in  Dolcoath  Mine.  They  were  at  first  willingly  used 
by  the  men,  but  after  a  time  objections  were  raised  on  account  of  the  splash- 
ing of  water  and  mud  from  the  holes,  and  great  difficulty  has  been  met 
with  in  inducing  the  men  to  use  them.  The  same  difficulty  has  been  met 
with  at  East-Pool  Mine. 

After  practical  trials  had  been  made  of  them  for  some  weeks  at  Dol- 
coath, the  managers,  or  other  representatives,  from  all  the  Cornish  mines 
were  invited  to  see  them  in  action  in  July  last,  and  afterwards  to  discuss 
the  whole  subject.  Representatives  from  nearly  all  the  mines  attended, 
and  there  was  an  animated  discussion,  at  the  end  of  which  it  was  moved 
by  Mr.  Eichards,  Manager  of  East-Pool  Mine,  seconded  by  Mr.  Nancarrow, 
Carn  Brea  and  Tincroft  Mines,  and  carried  unanimously,  "  that  we  under- 
take to  further,  to  the  best  of  our  ability,  the  introduction  into  Cornish 
mines,  as  soon  as  possible,  of  water- jets  or  other  means  for  the  prevention 
of  dust  in  rock-drilling." 

After  careful  consideration  of  the  subject  we  are  strongly  of  opinion 
that  the  use  of  percussion  rock-drills  in  hard  stone  without  water-jets 
or  other  efficient  means  of  stopping  the  dust  from  being  given  off  should 
be  prohibited  in  all  underground  workings,  whether  in  metalliferous  mines 
or  coal-mines.  The  facts  adduced  above  show  that  the  need  for  such  a  pro- 
vision is  urgent,  and  we  would  point  out  that  it  is  very  difficult  for  the 
management  of  any  single  mine  to  insist  upon  the  use  of  proper  precau- 
tions, as  the  men  who  object  may  at  once  obtain  employment  at  another 
mine  where  similar  precautions  are  not  insisted  upon.  We  have  no  doubt, 
however,  that  the  great  majority  of  the  miners  would  strongly  support  legis- 
lative interference  in  the  direction  we  have  indicated,  and  we  believe  that 
the  objections  raised  by  miners  on  account  of  the  splashing  of  water  from 
the  drills  would  be  overcome  at  once  if  boring  dry  holes  were  made 
definitely  illegal. 

Besides  the  dust  raised  in  drilling  dry  holes  we  have  given  careful 
consideration  to  that  produced  by  blasting.  The  firing  of  a  shot  anywhere 
in  a  mine  produces  a  great  cloud  of  dust  unless  the  substance  of  the  rock 
is  thoroughly  wet.  In  ends  or  rises,  or  other  confined  spaces,  the  air  just 
after  a  blast  is  so  loaded  with  fine  dust  that  it  is  impossible  to  see  a  candle 
a  foot  away.  If  this  air  is  breathed  for  a  few  moments  the  nostrils  become 
loaded  with  dust.  As  the  dust  in  many  Cornish  mines  has  a  characteristic 
red  colour,  the  smoke  after  a  blast  is  also  red  by  reflected  light;  and  this 
has  sometimes  been  mistaken  for  nitrous  fumes.  It  takes  a  considerable 
time  (about  half  an  hour  or  more)  for  the  dust  from  a  blast  to  subside; 
and  as  a  rule  the  men  arrange  for  their  shots  to  be  fired  at  such  fTmes  that 
they  do  not  require  to  return  till  after  the  dust  has  more  or  less  subsided, 
and  the  gases  have  been  greatly  diluted. 

In  some  cases,  however,  it  is  necessary  to  return  as  soon  as  possible,  in 
order  to  fire  other  holes ;  and  it  is,  therefore,  important  to  have  some  means 
of  rapidly  clearing  an  "  end  "  or  "  rise  "  from  the  dust  and  gases  formed 
by  a  blast.  One  method  of  doing  this  is  to  withdraw  the  dust  by  means 
of  a  ventilating  pipe  and  jet  of  compressed  air  in  the  manner  described 
in  Appendix  3.  This  plan,  however,  has  the  disadvantage  that  the  dust  is 
discharged  into  the  air-current,  which  may  be  breathed  by  men  beyond. 
Besides  this  the  air-pipe  cannot  be  carried  into  the  end  itself,  as  it  would 
be  injured  by  the  blast. 

We  find  that  the  following  plan,  devised  by  Mr.  William  James, 
Underground  Agent  &l  Dolcoath,  is  very  effective  in  quickly  laying  the 
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dust  and  diluting  the  gases.  At  the  mouth  of  the  level  a  piece  of  6-inch 
iron-pipe,  or  a  small  cylinder,  provided  with  a  side  tap,  is  let  into 
the  ordinary  2-inch  iron-pipe  for  carrying  the  compressed  air  for 
the  drill.  (Fig-  5.)  Before  the  blast  this  is  filled  with  water 
through  the  side  tap  from  a  cistern  after  the  compressed  air  has  been 
turned  off.  Immediately  after  the  blast  the  compressed  air  is  suddenly 
turned  full  on.  The  water  is  thus  driven  along  the  pipe  with 
great  velocity,  and  a  mixture  of  finely  divided  water  and  air  is 
discharged  from  the  open  end,  which  is  directed  towards  the  face  which 
has  just  been  blasted.  By  this  means  the  dust  is  entirely  cleared  from 
the  last  thirty  or  forty  feet  back  from  the  blast,  the  air  leaving  quite 
clear  immediately  after.  If  a  ventilating  pipe  is  carried  forward  about 
as  far  as  the  compressed  air-pipe,  any  dust  which  has  been  driven 
out  beyond  the  reach  of  the  jet  can  be  rapidly  carried  off.  This  plan  has 
the  great  merit  that  it  implies  scarcely  any  trouble,  and  no  extra  apparatus 
except  the  piece  of  6-inch  pipe  and  tap  for  filling  it.  The  rock  blasted 
is  also  thoroughly  wetted,  so  that  no  dust  is  produced  in  shovelling  it.  The 
water  partially  washes  out  from  the  air  any  nitrous  fumes  which  may  be 
present,  but,  of  course,  not  carbonic  oxide ;  and  for  this  reason,  if  no  other, 
a  ventilating  pipe  {see  Appendix  3)  is  desirable  in  cases  where  the  level 
or  rise  has  been  driven  more  than  a  few  fathoms  beyond  the  air-current. 

In  levels  and  rises  dust  is  not  merely  produced  by  rock-drilling  and 
blasting,  but  also  in  moving  the  ore,  if  the  latter  be  dry.  We  would,  there- 
fore, point  out  the  desirability  of  v/etting  any  dry  material  before  it  is 
handled.    Where  water  jets  are  used  it  is  easy  to  keep  the  ore  damp. 

Work  on  Stores. — ^Although  men  working  on  the  stopes,  or  driving 
by  hand,  are  not  so  much  exposed  to  dust  as  rock-drillers,  yet  as  shown 
above,  they  do  suffer  very  considerably,  after  the  age  of  about  40,  from  the 
effects  of  dust,  which  is  chiefly  produced  by  blasting  and  by  shovelling  dry 
ore  or  stone.  It  seems  to  be  impossible  to  prevent  the  dust  formed  in 
blasting — particularly  with  high  explosives — from  spreading  in  the 
air  of  a  stope.  -  By  good  ventilation,  however,  and  by  so  arranging  the 
times  for  shot  firing  that  the  men  can  remain  in  pure  air  until  the  dust 
has  cleared  away,  much  can  be  done  to  prevent  the  inhalation  of  this  dust ; 
and  we  would  emphasise  the  importance  of  taking  all  available  means  to 
prevent  the  dust  being  inhaled. 

The  dust  produced  in  shovelling  the  ore,  and  at  ore-shoots,  &c.,  can 
be  avoided  by  keeping  the  ore  damp.  If,  however,  the  air  of  the  mine 
is  dry,  it  is  very  difficult  to  keep  the  ore  and  stone  constantly  damp.  This 
brings  us  to  a  point  on  which  there  is  apt  to  be  some  difference  of  opinion, 
but  which  we  think  it  is  of  great  importance  to  discuss  fully.  If  the  venti- 
lation of  a  deep  metalliferous  mine  is  very  ample,  the  air  usually  carries 
off  moisture  from  the  stopes  very  rapidly,  with  the  result  that  everything 
is  dry,  and  dust  is  produced.  This  is  a  natural  result  of  the  fact  that 
the  temperature  is  higher  in  the  workings  below  ground  than  on  the 
surface,  or  in  the  downcast  shaft,  so  that  air,  even  though  it  is  saturated 
with  moisture  on  the  surface  or  in  the  downcast  shaft,  will  take  up  a  great 
deal  of  moisture  in  passing  through  the  workings;  air  saturated  at  60° 
Fahrenheit  is,  for  instance,  capable  of  taking  up  twice  as  much  moisture 
when  raised  to  80°  Fahrenheit.  Thus,  the  good  effect  produced 
by  the  air  current  carrying  off  the  impurities  in  the  air  may  be 
more  than  neutralised  by  the  bad  effect  due  to  drying,  and 
a  consequent  greater  tendency  to  dust  formation.  If  the  air  is  saturated 
it  is  also  somewhat  misty,  as  is  the  case  to  a  much  more  marked  extent  in 
an  upcast  shaft,  where,  owing  to  expansion  and  consequent  cooling,  mist  is 
formed.  The  mistiness  is,  however,  no  measure  at  all  of  the  impurity  of 
air.  Any  air,  however  pure,  is  apt  to  become  misty  as  it  rises  upwards  in 
the  stopes  and  winzes  of  a  metalliferous  mine;  and  such  air  may  be  in 
reality  far  more  wholesome  than  dry  air  which,  owing  to  its  drying  effect 
in  the  workings,  becomes  charged  with  dust  during  every  mining  opera- 
tion.   As  a  matter  of  fact  the  formation  of  mist  in  the  air  seems  to  greatly 
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aid  the  deposition  of  particles  present.  Of  the  easily  applied  tests 
for  finely  divided  particulate  matter  in  air  by  far  the  most  delicate  is 
the  one  afforded  by  fhe  "  aerokoniscope,"  an  instrument  recently  devised 
by  Mr.  John  Aitken,  F.R.S.  On  testing  the  warm  and  misty  air  in  the 
upcast  shafts  at  Dolcoath  with  the  aerokoniscope  we  found  that  it  gave 
no  indication  whatever  of  the  presence  of  particulate  impurities,  although 
the  air  outside  gave  abundant  indications,  the  weather  at  the  time  being 
stormy,  and  the  air  probably  charged  with  fine  spray  from  the  sea,  which 
was  only  a  few  miles  distant.  It  would  thus  seem  that  the  air  had  actually 
been  purified  from  particulate  matter  by  passing  through  the  mine. 

A  further  point  of  importance  is  the  drainage  of  the  stopes.  If  the 
drainage  is  too  complete  the  stopes  will,  except  in  the  bottom  levels,  be 
dry,  and  dust-formation  will  thus  be  favoured.  We  think  that  in  arrang- 
ing the  drainage  regard  should  be  had  to  the  great  importance  of  prevent- 
ing dust-formation  on  the  stopes  by  keeping  them  wet.  Where  other 
means  of  keeping  the  stopes  moist  fail,  a  hose  may  be  used  to  advantage. 

The  report  of  the  Transvaal  Medical  Society  Committee  contains  the 
following  recommendation  in  italics: — "Dry  mining  should,  as  far  as 
possible,  be  canverted  into  wet  mining."  With  this  we  concur,  as  regards 
metalliferous  mining  in  hard  rock,  though  we  are  well  aware  that  pre- 
cautions against  ankylostomiasis  are  doubly  necessary  in  the  case  of  wet 
mining.  It  is  probable,  for  instance,  that  ankylostomiasis  would  have 
been  very  prevalent  in  the  Transvaal  mines  had  they  been  wet  instead  of 
dry. 

We  think  it  very  desirable  that  at  every  metalliferous  mine  special 
rules  suited  to  the  circumstances  of  the  mine  should  be  established  for  the 
prevention  of  dust  inhalation. 

In  arranging  the  ventilation  of  a  metalliferous  mine,  it  is,  we  thinks 
of  great  importance  to  endeavour  to  obtain  all  the  good  effect  of  ventilation 
in  carrying  off  dust  and  other  impurities  without  at  the  same  time  drying 
up  the  workings,  and  so  favouring  the  formation  of  dust.  With  this  object 
in  view  ft  seems  desirable,  as  far  as  possible,  to  so  arrange  the  ventilation 
that  a  plentiful  supply  of  fresh  air  is  carried  straight  to  the  bottom  levels^ 
where  it  becomes  warmed  and  saturated  with  moisture,  _  and  afterwards 
rises  upwards  through  the  workings  without  taking  up  much, 
if  any,  further  moisture.  To  secure  this  object  the  downcast 
shaft  or  shafts  must  be  isolated  from  the  workings,  and  doors 
or  curtains  provided  at  the  levels  where  necessary.  Arrangements 
should  also  be  made,  in  connection  with  winzes,  &c.,  for  distributing  the 
air  where  it  is  most  needed  to  keep  down  the  temperature  and  carry  off 
dust  from  blasting,  &c.,  without  exposing  men  working  higher  up  to  dusty 
air.  In  any  particular  mine  it  may  be  quite  impossible  to  arrange  for  an 
ideal  system  of  ventilation;  but  as  a  rule  a  great  deal  may  be  done  by 
keeping  in  mind  the  main  objects  and  principles  of  ventilation,^  and 
particularly  the  desirability  of  so  utilising  it  as  to  reduce  to  a  minimum 
the  temperature  and  the  inhalation  of  dust  by  the  men.  Other  impurities 
than  dust  are,  as  shown  in  Appendix  III.,  of  comparatively  trifling 
importance,  except  in  confined  spaces.  It  is,  however,  of  great  importance 
from  the  economic  standpoint  to  keep  the  temperature  of  the  workings  from 
rising  to  an  uncomfortable  extent.  A  man  cannot,  and  in  any  case  will 
not,  do  a  full  day's  work  in  air  which  is  both  very  warm  and  very  moist ; 
and,  where  possible,  temperatures  above  75°  or  80°  Fahrenheit  should  not 
be  exceeded.  The  conditions  on  which  the  high  temperature  met  with  m 
some  mines  depends,  and  the  standards  of  air-supply  required  to  keep  down 
the  temperature  to  a  reasonable  extent,  are  discussed  in  Appendix  III. 
The  same  Appendix  contains  a  discussion  of  the  ventilation  of  ends  and 
rises.  We  have  not  included  these  discussions  in  the  text  of  our  report, 
because,  important  though  they  are  from  the  economic  standpoint,  we 
scarcely  consider  them  to  be  of  primary  importance  in  relation  to  the 
unsatisfactory  health  conditions  in  Cornish  mines. 
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Prevention  of  Ankylostomiasis. 

As  the  presence  of  ankylostomiasis  in  Dolcoath  and  other  mines  in 
the  Camborne  district  has  been  dealt  with  in  a  special  report  by 
Dr.  Haldane,  we  do  not  propose  to  add  much  here  as  to  this  disease,* 
excepting  with  regard  to  practical  recommendations,  There  is  no  evidence 
that  ankylostomiasis  has  appreciably  raised  the  death-rate  among  Cornish 
miners,  though  it  has  prevailed,  unrecognised,  for  some  eight  years  in  the 
Camborne  district.  On  the  other  hand  it  has  caused  considerable  loss, 
inconvenience,  and  hardship  to  both  miners  and  mining  companies;  and 
this  report  would  be  incomplete  without  some  reference  to  it. 

The  number  of  men  infected  with  the  Ankylostoma  duodenale  is  pro- 
bably about  as  great  at  the  present  date  as  was  the  case  a  year  ago, 
although  the  men  who  are  visibly  affected  in  health  by  the  worm  can  now 
be  effectually  treated,  and  so  far  as  we  know  no  bad  cases  are  left,  even 
the  very  chronic  cases  known  to  exist  a  year  ago  having  been  cured.  Con- 
tinuous efforts  have  been  made  at  Dolcoath  by  the  management,  by  provid- 
ing sanitary  buckets  for  use  underground,!  by  posting  notices,  and  in  other 
ways,  to  prevent  the  pollution  of  the  mines  by  fseces.  Unfortunately  these 
efforts  have  met  with  only  partial  success.  Some  of  the  miners  still  con- 
tinue to  pollute  the  mine;  and  as  a  consequence  of  their  dirty  habits, 
several  fresh  cases  of  ansemia  have  been  observed  lately.  It  is  very  difficult 
for  the  management  of  individual  mines  to  deal  effectively  with  such  cases, 
and  we  think  that  the  time  has  now  come  for  dealing  with  the  matter  by 
legislation  or  special  rules,  applicable  to  metalliferous  mines.  We  also 
think  that  it  should  be  made  illegal  to  employ  underground  any  miner  who 
has  evident  symptoms  of  ankylostomiasis,  unless  he  undergoes  treatment, 
or  is  found  to  be  free  of  the  disease. 

We  are  well  aware  that  the  recommendations  which  we  have  made 
above,  with  a  view  to  the  prevention  of  dust,  will,  if  carried  out,  render 
metalliferous  mines  still  more  favourable  than  they  have  been  to  the  propa- 
gation of  ankylostomiasis.  Of  the  two  evils,  however,  dust  is  by  far  the 
more  serious ;  and  there  seems  to  be  no  reason  whatever  why  the  pollution 
■of  the  ground,  which  is  the  cause  of  ankylostomiasis,  should  not  be  dealt 
w^ith  as  successfully  as  has  been  the  case  with  other  dangers  to  miners. 

As  so  many  Cornish  miners  have  died,  and  are  dying,  from  the  effects  of 
work  in  the  Transvaal  mines,  it  seems  scarcely  out  of  place  for  us  to  call 
renewed  attention  to  the  report  of  the  Transvaal  Miners'  Phthisis  Commis- 
sion, and  to  urge  here  the  importance  of  dealing  drastically  and  without 
delay  with  the  dangerous  conditions  which  have  hitherto  prevailed  in  these 
mines. 

In  conclusion  we  venture  to  express  our  conviction  that  there  is  no 
reason  why  work  underground,  in  whatever  kind  of  mine,  should  not  be  a 
perfectly  healthy  employment;  the  work  itself  is  thoroughly  wholesome 
both  to  body  and  mind,  and  the  special  dangers,  whether  to  health  or  to 
life  and  limbj.  associated  with  different  varieties  of  mining,  are  such  as, 
if  recognised  and  faced,  can  be  avoided,  provided  that  both  employers  and 
employed  will  co-operate  in  bringing  this  end  about. 

Summary. 

1.  The  death-rate  among  miners  living  in  Cornwall,  which  has  always 
been  very  high  in  the  case  of  men  over  about  40,  has  very  greatly  increased 
during  the  last  few  years  among  men  of  from  25  to  45. 


*  Further  information  on  Ankylostomiasis  in  Cornish  mines  is  contained  in  Dr. 
Boycott's  recent  Report  to  the  Home  Secretary  on  the  Diagnosis  of  Ankylostoma 
Infection,  and  in  two  papers  by  Drs.  Boycott  and  Haldane  in  the  Journal  of  Hygiene, 
Vol.  III.,  p.  95,  and  Vol.  IV.,  p.  73. 

t  Fig.  6  showed  the  galvanised  iron  pails  which  are  in  use  at  Dolcoath. 
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2.  The  excessive  death-rate  is  shown  by  the  statistics  to  be  due 
entirely  to  phthisis  and  other  lung  diseases. 

3.  The  recent  increase  in  the  death-rate  is  also  shown  to  be  due  to 
the  deaths  of  men  who  have  worked  rock-drills.  The  great  majority  of 
these  deaths  are  attributable  to  the  effects  of  rock-drill  work  in  the  Trans- 
vaal or  elsewhere  abroad;  but  a  considerable  number  are  attributable  to 
work  in  Cornwall. 

4.  Nearly  the  whole  of  the  deaths  of  rock-drill  men  were  due  to 
"  phthisis,"  and  of  the  cases  examined  at  least  74  per  cent,  were  tubercular. 

5.  The  predisposing  cause  of  the  present  excessive  mortality  among 
metalliferous  miners  from  lung  diseases  is  evidently  the  inhalation  of 
stone-dust. 

6.  The  dust  is  produced  in  the  drilling  of  dry  holes  by  rock-drills, 
in  blasting,  in  handling  the  ore,  and  in  other  ways. 

7.  The  dust  produced  by  rock-drills  can  easily  be  prevented  by  even 
a  very  small  water  jet.  The  dust  from  blasting  in  close  ends  €an  be  laid 
by  a  powerful  jet  of  water  and  air;  and  can  in  any  case  be  avoided  by  the 
men.  The  inhalation  of  dust  produced  in  blasting  on  the  stopes  can  ialso 
be  to  a  large  extent  avoided ;  while  the  dust  produced  in  handling  the  ore 
can  be  mostly  prevented  by  keeping  the  workings  damp. 


Recommendations  . 


1.  That  the  use  of  percussion  rock-drills  in  hard  stone  without  satis- 
factory precautions  for  preventing  the  dust  being  inhaled  by  the  men  be 
prohibited  in  all  mines. 

2.  That  Special  Eules  be  established  under  the  Metalliferous  Mines 
Regulation  Act  by  the  management  of  every  metalliferous  mine,  subject 
to  the  approval  of  the  Secretary  of  State,  for  the  carrying  on  of  the  work 
in  such  a  manner  as  to  reduce  to  a  minimum  the  inhalation  of  dust  by  the 
various  classes  of  men  employed  in  the  mine. 

3.  That  Special  Rules  be  also  established  under  the  same  Act, 
rendering  it  obligatory  on  the  part  of  owners  of  metalliferous  mines  to 
provide  and  maintain  in  a  suitable  and  cleanly  condition  a  reasonable 
number  of  sanitary  receptacles  for  the  use  of  the  men  in  case  of  necessity 
underground,  and  also  on  the  surface;  and  rendering  it  a  contravention 
of  the  Act  to  unnecessarily  pollute  any  part  of  a  mine  with  human  faeces. 

We  wish  to  record  our  very  cordial  thanks  for  the  help  which  we  have 
received  on  all  hands  during  the  course  of  the  enquiry.  From  the  manage- 
ment of  all  the  Cornish  mines  which  we  visited  or  communicated  with, 
and  of  Lumpsey  and  Eston  ironstone  mines,  we  have  received  every  possible 
assistance.  To  the  Directors  of  Dolcoath  we  are  specially  indebted  for  the 
liberality  with  which  they  have  placed  the  resources  of  the  mine  at  our 
disposal  in  connection  with  various  experiments;  and  we  owe  much  to 
members  of  the  staff  who  have  cordially  co-operated,  especially  to  Mr.  W. 
James  and  to  Mr.  H.  V.  Thomas,  Surveyor.  Mr.  A.  L.  Steavenson  and 
Mr.  Donald  Bain  helped  us  greatly  in  connection  with  our  visits  to  iron- 
stone mines.  We  are  also  much  indebted  to  the  medical  men,  and  to  the 
Superintendent  Registrar  and  Sub-Registrars,  of  the  Cambourne  and 
Redruth  districts. 
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The  invaluable  statistics  contained  in  Appendix  I.  were  prepared 
under  the  direction  of  Dr.  Tatham  and  Mr.  Waters,  of  the  General  Register 
Office,  who  have  spared  no  trouble  in  obtaining  information  for  our 
guidance.  To  Dr.  Ritchie,  Reader  in  Pathology  at  Oxford,  and  Mr.  P.  J. 
Kirkby,  New  College,  Oxford,  we  owe  two  valuable  contributions,  which 
are  embodied  respectively  in  our  Report  and  in  Appendix  III. 

We  are, 

Sir, 

Your  obedient  Servants, 
J.  S.  HALDANE. 
JOSEPH  S.  MARTIN. 
R.  ARTHUR  THOMAS. 

To  the  Right  Honourable  A.  Akers-Douglas,  M.P. 


17481 
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APPENDIX  No.  1. 


STATISTICS  FURNISHED  BY  THE  REGISTRAR-GENERAL  FOR  THE 
PURPOSES  OF  THE  ENQUIRY. 


The  Miners  whose  mortality  is  shown  in  the  accompanying  table  were  classified  as 
follows  in  the  Census  Report  : — 


Occupation. 

Total, 
15  years 

and 
upwards. 

Ages. 

15-20. 

20-25. 

25-35. 

35-45. 

45-55. 

55-65. 

65  and 
upwards. 

Ironstone  miner  ... 

24 

3 

3 

6 

5 

5 

1 

1 

Copper  miner   

120 

10 

9 

29 

19 

16 

r.i 

18 

Tin  miner  ... 

6,333 

L288 

914 

1,467 

1,122 

711 

491/ 

332 

Lead  miner 

38 

1 

1 

4 

2 

5 

9 

16 

Miner  in  other  minerals  (and 

615 

36 

40 

131 

161 

101 

83 

63 

undefined).* 

Mine — owner,  agent,  manager  ... 

94 

1 

1 

8 

16 

22 

19 

27 

Other  mine  service 

59 

13 

11 

12 

8 

6 

4 

5 

*  Includes  gold,  silver,  arsenic,  etc.,  miners,  who  were  not  tabulated  separately. 


Mortality  of  Miners  (^including  retired)  in  the  Registration  County  of  Cornwall  in  the 

three  years  1900-02. 


Total, 

15  years 

and 
upwards. 

Ages. 

Cause  of  Death. 

15-20. 

2(1-25. 

25-35. 

35-45. 

45-55. 

55-65. 

65  and 
upwards. 

Phthisis 

334 

2 

6 

80 

114 

66 

43 

23 

Other  Respiratory  Diseases 

113 

1 

2 

6 

19 

18 

38 

59* 

Accident  ... 

17 

2 

5 

4 

2 

3 

1 

All  other  causes  ... 

256 

2 

4 

14 

21 

29 

52 

134 

Total  (All  causes) 

750 

7 

17 

104 

156 

116 

134 

216 

Years    of    Life  (Census 
Population  X  3). 

21,849 

4,056 

2,937 

4,971 

3,999 

2,598 

1,902 

1,386 

Mean  annual  death-rate 
per  1,000. 

3i-3 

1-1 

.5-S 

3B-0 

70-5 

*  This  includes  one  case  of  Miners'  Bronchitis,  age  66. 


Memorandum. 

Mine  Engineers  were  classified  partly  among  "  Civil  Engineers  "  and  partly  among 
■"  Engine  Drivers "  in  tlie  Census  Report ;  their  number  cannot  therefore  be  ascertained 
and  their  deaths  have  accordingly  been  excluded  from  the  Mortality  Table, 

Gold  T\Iiners  were  not  separately  classified  in  the  Census  Report,  but  were  merged  in 
the  heading  "  Miners  in  other  Minerals."  They  are  included  in  both  Tables,  but  cannot 
be  shown  separately. 

General  Register  Office, 
Somerset  House, 
London,  W.C, 
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Murtality  of  Tin  Miners  in  the  Registration  County  of  Cornwall  in  the  thi-ee 

years  1900-02. 


Total, 
15  years 

and 
upwards. 

Ages. 

Cause  of  Death. 

15-20. 

20-25. 

25-35. 

35-45. 

45-55. 

55-65. 

65  and 
upwards. 

Pulmonary  Tuberculosis 

30 

2 

6 

10 

8 

3 

1 

PhtMsis 

123 

1 

3 

26 

31 

27 

21 

14 

Miners'  phthisis  

23 

7 

7 

5 

3 

1 

Miners'  disease,  miners'  decline 

8 

1 

6 

1 

Haemoptysis   

5 

2 

1 

2 

Fibroid  phthisis,  fibroid  disease 

/AT   iiTniT    />!       ri  j*\m  o  /^"f  innn* 

30 

— 

3 

12 

6 

8 

1 

Bronch-itis  ... 

66 





2 

3 

8 

20 

33 

Fusil  moniSi         ...       ...  ... 

1  Q 

1 

2 

1 

2 

5 

4 

4 

Pl6iirisy    ...       ...  ... 

4 









1 

1 

2 

Bmpliysenia,  £tstlixiia 

8 







2 

1 

3 

2 

Other  diseases  of  lungs  ... 

c 
D 







5 





1 

X  llll01j[Jaji  cpiUoILLiO  UiOciclStfiS  ... 

o 

D 

2 



1 



— 

— 

InfiuenzE  ...       ...       ...  ... 

4: 





— 

1 

— 

3 

— 

Jjxj' axpcido  ...           ...           ...  ... 

O 
£. 

- 

— 

— 

1 

— 

1 

T?  ri lin  Tin  o  ^"  1  a  TY»    v  ri  on  YVi  o          o       n  vi +"i  c 
XvlicllIllaiLlallij  JTLLt/ U. ill tli l/iO  clluUllUlo 

Q 

O 

— 

2 

— 

1 

1 

Malignant  disease 

lb 

2 

3 

6 

5 

Diabetes 

2 

1 

1 

Diseases  of  nervous  system 

8 

3 

1 

1 

3 

Diseases  of  heart  ... 

54 





5 

3 

5 

11 

30 

Apoplexy,  hemiplegia 

1  O 

— 

— 

— 

— 

3 

7 

6 

liiver  diseases 

4 

— 

— 

— 

1 

1 

2 

Other  diseases,  digestive  system 

6 

1 

1 

2 

2 

Bright's  disease  

11 

— 

— 

2 

5 

4 

Disease  of  hladder  or  prostate; 
calculus. 

J 

1 

1 

1 

6 

Old  age 

29 

— 

— 

— 

— 

— 

— 

29 

Other  diseases   

8 

2 

2 

1 

1 

1 

1 

Accidents 

Stated  to  be  in  mines 

10 

1 

3 

2 

2 

2 

Other  accidents 

6 

1 

2 

2 

1 

Suicides   

1 

1 

Total  (All  causes)  

519 

6 

IG 

59 

94 

85 

100 

156 

Years  of  life  at  risk  (Census 
population  of  1901  x  i^). 

18,999 

3,861 

2,742 

4,401 

3,366 

2.133 

1,497 

996 

Annual  rates  of  mortality 
per  1,000. 

27-32 

l-,->5 

5-84 

13-41 

2. "-93 

39-85 

68-80 

156-63 

17481 
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Redruth  Registration  District. 


Ages,  10  years  and  upwards. 


Occupations. 

Total. 

10-14. 

14-15.1  15-20.' 20-25. 

1  ! 

25-35. 

35-45. 

45-55. 

5o-6?>. 

65-75. 

75  and 

up- 
wards. 

Tin  miners  ... 

3,769 

27 

99 

821 

573 

898 

653 

377 

239 

72 

10 

„       ,,  (retired) 

105 

— 

— 

6 

0 

15 

25 

33 

20 

Copper  miners   

12 

3 

1 

3 

2 

3 

„        „  (retired)  

10 

1 

4 

3 

2 

Miners  in  other  minerals,  or  un- 
defined. 

„         „         „  (retired) 

79 
30 

— 

2 
1 

6 
1 

27 
2 

23 
4 

15 

8 

3 
73 

3 
1 

6 

Mine-owner,  agent,  manager 

25 

1 

1 

4 

4 

7 

8 

„           „          ,,  (retired) 

17 

2 

3 

8 

4 

Other  mine  service 

46 

1 

13 

10 

10 

5 

5 

1 

1 

,,       „       „       (retired)  ... 

3 

3 

Total    j 

3,931 

ni 

27 

100 

840 
1 

590 
1 

940 

8 

688 
12 

406 

27 

251 
42 

79 

48 

10 

32 

Total  (including  retired) 

4,102 

27 

100 

841 

.591 

948 

700 

433 

293 

127 

42 

Camborne  Registration  Sub-District. 


.  Ages,  10  years  and  upwards. 


Occupations. 

Total. 

10-14. 

14-15.' 

1 

15-20.' 

20-25. 

25-35. 

35-45. 

45-55. 

55-65. 

65-75. 

75  and 

up- 
wards. 

Tin  miners  ... 

1,629 

11 

44 

355 

238 

395 

296 

158 

90 

30 

3 

„       „  (retired) 

41 

2 

2 

9 

9 

12 

7 

Copper  miners 

1 

1 

„        „  (retired)  

1 

1 

Miners  in  other  minerals,  or  un- 
defined. 

„          ,,          ,,  (retired) 

22 

n 

1 

1 

1 

6 

9 
1 

6 
1 

3 

4 

Mine-owner,  agent,  manager 

9 

1 

2 

2 

1 

3 

,           ,.          „  (retired) 

9 

1 

1 

4 

3 

■Other  mine  service 

44 

1 

12 

10 

9 

5 

1 

1 

„       „  (retired) 

3 

3 

Total    < 

i 

1,705 
65 

11 

45 

369 
1 

248 
1 

413 

2 

312 
4 

170 

103 

12 

31 
19 

3 
15 

Total  (including  retired) 

1,770 

11 

45 

370 

249 

415 

316 

181 

115 

50 

18 

Note. — Mine-labourers  are  included  with  tin-miners. 
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APPENDIX  No.  II. 


Ebsults  of  Enquiries  by  the  Sub  -  Registrars  of  Redruth  District  into 
the  Previous  history  of  the  Miners  who  Died  within  the  District  during  the 
Years  1900,  1901,  and  1902. 
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APPENDIX 


Results  of  Enquiries  by  the  Sub-Registrars  of  Redruth  District  into 

the  Years  1900, 


I. — Camborne  Sub-District 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

1 

36 

Phthisis  pulmonalis  ... 

Tin  miner  ... 

Cooks  Kitchen,  3  years 
Dolcoath,  12  years 

American  mines,  2  years      ..  ■•• 

2 

66 

Chronic  bronchitis   

Tin  miner  ... 

Cooks  Kitchen,  40  years   

West  Seton,  3  years  ... 
Tolcarn,  2  years   

3 

2-t 

Pneumonia 

Tin  miner  ... 

Dolcoath,  3  years   

South  Africa,  9  months   

Dolcoath,  short  time  ...       ...  ... 

4 

60 

Fibroid  phthisis,  asphyxia 

Tin  miner  ... 

South  Francis,  some  years     ...  ■■■ 
Basset  Mine,  some  years   

5 

43 

iVIiners'  phthisis,  asphyxia  ... 

Tin  miner  ... 

Dolcoath,  4  years   

Dolcoath,  6  years  ...   

fi 

21 

Phthisis  ... 

Tin  miner  ... 

Wheal  Grenville,  3  years 

7 

47 

Influenza,  broncho-pneumonia 

Gold  miner 

Dolcoath,  short  time  

Lake  Superior,  some  years   

Colorado,  10  years 

Utah,  2  years  

8 

52 

Pneumonia 

Mine  labourer 

9 

58 

Phthisis  

Mine  carpenter, 
formerly  a  miner. 

Wheal  Venture,  some  years  

St.  Ives  Consols,  2  years 

Nova  Scotia,  2  years  

Wheal  Sisters,  2  years... 

10 

46 

Miners'  phthisis 

Tin  miner  

Wheal  Grenville,  short  time  

Dolcoath,  26  years 

11 

54 

Apoplexy  15  months  ... 

Tin  miner  ... 

Tincroft,  some  years  

Dolcoath,  12  years   

12 

40 

Miner  ~'  phthisis,  tuberculosis. .. 

Gold  miner 

Wheal  Johnny,  some  years  ... 

Cooks  Kitchen,  H  years   

Dolcoath,  2  years 

South  Africa,  8  years  ... 

Brazil,  some  years   

13 

30 

Heart  disease   

Tin  miner  ... 

South  Crofty,  9  years  

Wheal  Agar,  3  years  

Dolcoath,  1  year   

New  Shaft,  1  year   

,14 

35 

Acute  pulmonary  tuberculosis 

Tin  miner  ... 

Wheal  Agar,  5  years  ... 

Dolcoath,  6  years   

South  Africa.  6  years  

Dolcoath,  short  time  ... 

15 

38 

Miners'  disease,  cardiac  failure 

Tin  miner  

East  Pool,  7  years   

Mysore,  6  years   

South  Africa,  2  years  

South  Africa,  2  years  ...   

Dolcoath,  6  month-*  ... 

39 

No.  II. 


the  Prkvious  History  of  the  Miners  who  Died  within  the  District  during 
1901,  and  1902 


(Mr.  J.  C.  Burrow,  Sub-Registrar). 


Xature  of  Bmployment. 

Stoping 

Driving 

Rock  Drills. 

Remarks. 

or 
Sinking 
by  hand. 

or 

Rising  by 
hand. 

Pitwork. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 
tendencies.) 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
No 
No 

No 
No 
No 

No 
No 
No 

Drank  a  little. 

Yes 
Yes 
Yes 

Tributer 
Yes 
Yes 

No 
No 
No 

No 
No 
No 

No 
No 
No 

Mine  "  dry "  keeper  for 
3  years. 

Jloderate  drinker. 

"Vps 

Yes 
Yes 

"Vac: 

X  eb 
Yes 
Yes 

i-l  o 

No 
No 

No 
No 
No 

No 
No 
No 

iVl  iTi p    In  ViAn Tf^v    n Ti     i" f\  '^H 

years  of  age.  Caught 
cold ;   home  one  week 

.Moderate  drinker. 

Yes 
Yes 

Yes 
Yes 

No 
No 

No 
No 

No 
No 

Home  some  years  working 
on  a  bit  of  ground. 

Moderate  drinker. 

No 
No 

Xo 
No 

No 
No 

Assistant 
in*^  ma 
Yel 

with  bor- 
chines 
Yes 

Tin  dresser  before  he  went 
with  boring  machines 
underground. 

Drank  freely  up  to  last 
4  years. 

J.  LdlU 

inGr  2^  yG 

Yes 
for  last  6 
his 

Yes 
months  of 
life. 

»¥  UlJi-CU      Un       bill        Si  1  HHiftl  s 

until  about  19  years 
old. 

Total  abstainer. 

Yes 
No 

ll  o 

No 

Yes 
No 

x>  O 

No 

No 
No 

x>  O 

No 

No 

Yes 
Yes 
Yes 

No 
Yes 
•  Yes 
Yes 

Dill  no  mining  for  12  years 
before  he  died.  Kept 
public  house  during  that 
time. 

Moderate  drinker. 

Never  wo 

rked  under 

ground. 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

No 
No 
No 
No 

No 
No 
No 
No 

No 
No 
No 
No 

For  the  last  1 7  years  a 
mine  carpenter. 

Total  abstainer. 

Yes 
Yes 

Yes 
Yes 

No 
No 

No 
No 

No 

No 

Moderate  drinker. 

Yes 
No 
Blinded  i 

Yes 
No 
n  Dolcoath 

No 
No 
by  a  hole 

No 
Yes 
going  ofE 

No 
Yes 
about  him. 

After  Dolcoath  worked  a 
horse  and  cart  with  a  boy 
as  guide. 

Yes 
Yes 
Yes 
No 
No 

Yes 
Yes 
Yes 
No 
No 

No 
No 
No 
No 
No 

No 
No 
No 
Yes 
Yes 

No 
No 
No 

Yes 
Yes 

Worked  boring  machines 
abroad  nearly  all  the 
the  time.  Had  fever  in 
Africa. 

Moderate  drinker. 

Yes 

No 
i  Yes 

Yes 

No 

Yes 

No 
No 

No  \ 

f 

Yes 

Yes 
Yes 

Part  of 

Yes 
3  years. 
Yes 
Yes 
the  time. 

Sold  fish  last  3  months  of 
his  life. 

Moderate  drinker. 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Boring  machines  almost 
all  the  time. 

Drank  whisky  freely. 

Yes 
No 
No 
No 
No 

Yes 
No 
No 
No 
No 

No 
No 
No 
No 
No 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Worked  boring  machines 
for  20  years.  Wore  res- 
pirator when  rising  with 
machines  in  East  Pool. 

Moderate  drinker.  Spat 
up  much  black  stuff 
before  he  died. 
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I. — Camborne 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

16 

42 

Acute  congestion    of  lungs, 
hagmoptysis. 

Tin  miner  

Wheal  Grenville,  some  years... 
Formerly  South  Condurrow  

17 

37 

Miners'  disease  

Gold  miner 

Dolcoath  very  young, 

there  many  years. 
South  Africa,  6  years  ... 

and  worked 

18 

.52 

Phthisis,  left  lung   

Tin  miner  

West  Basset,  3  years  ... 
Dolcoath,  2  years 
Lakes,  America,  6  years 
West  Francis,  12  3  ears 

19 

54 

Mitral  cardiac  disease ... 

Tin  stream  foreman 

20 

82 

Inflammation  of  lungs,  3  days 

Tin  miner  ... 

Wheal  Alfred,  many  years  ... 

Stray  Parks,  many  years 

Cooks  Kitchen,  many  years  

21 

,.1 

Fibroid  phthisis,  hsemoptysis... 

Silver  miner 

Dolcoath,  some  years  ... 
California,  lOJ  years  .  . 
Pittsburg,  U.S.,  6  years 
Butte,  10  years  

22 

56 

Phthisis  pulmonalis    ...  ... 

Tin  miner  ... 

Wheal  Grenville,  30  years 

Dolcoath,  5  years  ...   

South  Condurrow,  short  time 
Basset,  short  time 

23 

20 

Accidentally  killed  through 
falling  from  a  skip. 

Tin  miner  ... 

24 

38 

Phthisis  

Gold  miner 

Tincroft,  3  years 

Mysore,  3  years  

South  Africa,  3^  years 
South  Africa,  6  months 
South  Africa,  IJ  years 

25 

70 

Cardiac  disease ... 

Tin  miner  ... 

West  Seton,  many  years 
Dolcoath,  26  years 

26 

34 

Miners'  phthisis,  asphyxia 

Gold  miner 

Tincroft,  5  years 
Colorada,  4  years 
South  Africa,  5  years  ... 

Home,  1  year   

South  Africa,  6  months 

27 

35 

Fibroid  phthisis,  haemoptysis... 

Tin  miner  

Cooks  Kitchen  ...  | 
Dolcoath...       ...  > 

Tregartha  Downs  ) 
South  Africa,  3  years  ... 

15  years 

28 

36 

Pulmonary  phthisis,  S  years ... 

Tin  miner  

Dolcoath,  11  years 

29 

72 

Chronic  mitral  valve  disease, 
cardiac  failure. 

Gold  miner 

West  Wheal,  Seton,  some  years 
Peru,  Chili,  some  years 

Australia,  19  years   

California,  3  years 

Mexico,  4  years  

iiO 

35 

Fibroid  phthisis,  asthenia 

Geld  miner 

Michigan,  some  years... 
South  Africa,  5  years  ... 

HI 

65 

Heart  disease  ... 

Formerly  tin  miner, 
tin  dresser. 

North  Pool.  0  years  ... 
West  Basset,  4  years  ... 
Carn  Brea,  2  years 

S2 

34 

Injuries  accidentally  received 
by  a  fall  of  ground  at  North 
Eoskear  Mine. 

Tin  miner  
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Sub-District  — cont. 


Nature  of  Employment. 

Stoping 

Driving 

Rock  Drills. 

Remarks. 

or 
Sinking 
by  hand. 

or 

Rising  by 
hand. 

Pitwork. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 
tendencies.) 

Yes 
Yea 

Yes 
Yes 

No 
No 

No 
No 

No 
No 

No 
No 

Moderate  drinker. 

Yes 

Yes 
— 

Sometimes 
— 

Yes 
Yes 

All  the 

Yes 

Yes 
time. 

No 

Never    complained  of 
work  in  Dolcoath,  but 
considered  African 
work    very  inferior. 
(Abstainer  at  home ; 
drank    a    little  in 
Africa). 

Yes 
Yes 

Sinking 

No 

Yes 
shaft. 

No 
Pitman 
~~ 

No 

No 

Blacksmith  up  to  a  young 
man.  America  as  a  cop- 
per miner.  Last  6  years 
coal  carrier. 

Total  abstainer. 

Never  wor 

ked  under 

ground. 

Yes 
No 
No 

Yes 
No 
No 

Yes 
Yes 
Yes 

No 
No 
No 

No 
No 
No 

Worked  for  6  years  on  a 
farm. 

Heavy  drinker  ;  often 
over  the  bay. 

Yes 
Yes 
Yes 

res 
Yes 
Yes 

No 
— 

No 
No 
No 
Yes 

No 
No 
No 
Yes 

Some  time  as  tin  dresser 
before  he  went  under- 
ground. 

Moderate  drinker. 

Yes 

xes 
Trib 
Trib 

Yes 
Yes 

uter 

uter 

No 

No 

— 

No 
No 

No 
No 

For  the  last  10  years  of  his 
life  he  worked  a  mine 
engine  at  Wheal  Gren- 
ville. 

Moderate  drinker. 

— 

— 

Coroner's  certificate. 

Yes 
No 

JNO 

No 
No 

Yes 
No 
No 
No 
No 

No 
No 
No 
No 
No 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 

Boring  machines  all  the 
time  excent  for  2  years  ; 
ceased  work  1  year  and 
died. 

Moderate  drinker. 

Yes 
No 

Yes 
No 

No 
Yes 

No 
No 

No 
No 

Always  a  miner.  Home 
3  years  before  he  died. 

Very  moderate  drinker. 

Yes 
Yes 

Yes 
Yes 

No 
No 

No 
No 
Yes 

No 
No 
Yes 

Moderate  drinker. 

— 

Did  no  wo 

rk,  too  ill. 

Yes 

Short 
— 

time 
— 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

Ceased  work  9  months 
before  he  died. 

Moderate  drinker. 

Yes 

Yes 

No 

No 
Tried  bor- 
ing ma- 
chines 
for  a 
short 
time 
only. 

No 

Worked  on  tin  streams 
some  years,  also  as  mine 
surface  labourer. 

Moderate  drinker. 

Yes 

Yes 
Gold 
Mine 

Yes 

Yes 
diggings, 
engine  dri 

No 

ver. 

No 
No 

No 
No 

Did  not  work  for  the  last 
12  years. 

Very  moderate  drinker 

No 
No 

No 
No 

No 
No 

Yes 
Yes 

Yes 
Yes 

Dolcoath  tin  yard  before 
he  went  to  America. 

Very  moderate.  Home 
3|  years  and  died. 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
No 
No 

No 
No 
No 

No 
No 
No 

Hurt  at  Carn  Brea,  and 
wurked  as  tin  dresser 
for  25  years. 

Moderate  drinker  for- 
merly, latterly  total 
abstainer. 

Coroner's  certificate. 
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\.  — Camborne 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood, 

33 

29 

Fibroid  disease  of  lungs,  tuber- 
cular disease  of  lungs. 

Tin  miner  ... 

Dolcoath  ...  1  I,  J.  1 J  f 
Wheal  Basset  ...  |  about  14  years  | 
South  Africa,  2  years  ...       ...  ... 

Dolcoath,  some  months 

34 

48 

Epilepsy  30  years   

Tin  miner  

Worked  underground  for  a  short 
time  only. 

35 

32 

Miners'  decline  

Gold  miner 

Dolcoath,  some  years  ...   

Cooks  Kitchen,  9  years 

South  Africa,  18  months   

Sacro  iliac  disease,  l&rdaceous 
disease. 

Tin  miner  ...  ... 

East  Pool,  2  years      .,.       ..,  ... 

Dolcoath,  2  years   

Dolcoath,  4  years   

37 

.58 

Phthisis  pulmonalis   

Formerly  miner, 
latterly  insurance 
agent. 

South  Tregolls,  some  years  

California,  3  years   

38 

18 

Scarlet  fever   

Tin  miner  

Dolcoath,  3  years   

59 

30 

Miners'  phthisis   

Tin  miner  

Dolcoath,  8  years   

East  Pool,  1  year   

40 

37 

Miners'  phthisis   

Tin  miner  ... 

East  Pool,  2  years   

South  Crofty,  10  years   

South  Africa,  2J  years   

41 

61 

Angina  pectoris,  syncope 

Eetired  miner 

West  Seton,  10  years  

Cooks  ICitchen,  17  years       ...  ... 

Home,  14  years... 

42 

36 

Fibroid   phthisis,  pulmonary 
tuberculosis. 

Tin  miner  

Dolcoath,  6  years   

South  Crofty,  4  years  

East  Pool,  2  years   

43 

55 

Phthisis  pulmonalis  

Tin  miner  

Condurrow,  many  years   

Newton,  some  years   

44 

30 

Fibroid  phthisis,  pulmonary 
tuberculosis. 

Fruit  dealer,  former- 
ly a  miner. 

Dolcoath,  about  4  years   

45 

51 

Miners' phthisis        ...  "... 

Tin  miner  ... 

West  Francis,  some  years   

South  Condurrow,  6  years   

Wheal  Grenville,  18  years   

46 

56 

Failure  of  heart,  dropsy 

Tin  miner  

Newton,  some  years  ...   

Lakes,  U.S.,  IG  years  

South  Condurrow,  8  years   

King  Edward  Mine,  3  years  

47 

34 

Phthisis  

Gold  miner 

Tincrof  t,  some  years  

Cooks  Kitchen,  14  years   

48 

74 

Mitral  regurgitation,  cardiac 
dropsy. 

Tin  miner  

Bresge  Mines,  some  years   

Basset  Mines,  some  years   

Wheal  Grenville,  5  years   

49 

30 

Fibroid  phthisis,  asphyxia  ... 

Gold  miner 

Tincrof  t,  as  a  boy   

Dolcoath,  8  years   

South  Africa,  5  years  

Six  months  interval  home  between 
the  5  years. 
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Sub-District — cont. 


Nature  of  Employment. 

Stoping 

Driving 

Rock  Drills. 

Remarks. 

or 
Sinking 
by  hand. 

or 

Rising  by 
hand. 

Pitwork. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 
tendencies.) 

No 
No 
No 

No 
No 
No 

No 
No 
No 

Yea 
Yes 
Yes 

Yes 
Yes 
Yes 

A  short  time  as  aasistant 
to  wall  masons. 

Very  moderate  drinker. 

Stoping 

No 

No 

No 

No 

— 

— 

Yes 

No 
No 

Yes 

No 
No 

No 
No 

O 

Yes 

For  sho 

Yes 

Yes 

Yes 
rt  time. 
Yea 
Yes 

Home  from  Africa  10 
months  and  died. 

Moderate  drinker. 

Yes 
Yes 
No 

Yes 
Yes 
No 

No 
No 

No 
No 

Yes 

No 
No 
Yes 

Ceased  work  2  years  before 
he  died,  and  nearly  1 
year  of  that  spent  in  the 
hospital. 

Moderate  drinker. 

Yes 
Yes 

Yea 

Yes 

No 
No 

No 
No 

No 
No 

Over  20  years  as  an  insur- 
ance agent. 

Drank  moderately. 

Yes 

Yes 

No 

No 

No 

For  a  short  time  worked 
on  the  tin  streams. 

No 
Yea 

No 
Yes 

No 
No 

Yes 
No 

Yes 
No 

Worked  1  year  as  farm 
labourer.  Home  4 
months  and  died. 

Moderate  drinker. 

Yes 
No 
Yes 

Yea 
No 
Yes 

No 
No 
No 

No 
Yes 
No 

No 
Yes 
No 

Home  14  months  before 
he  died.  His  wife  says 
he  spat  up  his  lungs. 

Moderate  drinker. 

Sinking 

Driving 

Pitman 

• 

No 
No 

No 
No 

Carpenter  up  to  20  years 
of  age.  Retired. 

This  man's  son,  a  miner, 
says,  from  his  obser- 
vation, rock  drill 
stoping  is  not  very 
injurioua  ;  he  worked 
a  boring  machine  for 
18  months,  stoping, 
without  ill  effect 

Yes 
No 
No 

Yes 
No 
No 

No 
No 
No 

Yes 
Yes 
Yes 

Yea 
Yea 
Yes 

6  years  a  soldier  before  he 
went  underground. 

Moderate  drinker. 

Yes 
Yes 

Yea 
Yes 

No 
No 

No 
No 

No 
No 

Last  2  years  worked  as  a 
farmer. 

Moderate  drinker. 

Yes 

Yes 

llO 

No 

No 

Reared  in  a  flour  mill  up 
to  16  years  of  age. 

General  labourer. 
Moderate  drinker. 

Yes 
Yes 
Yes 

Yea 
Yea 
Yes 

iN  0 

No 
No 

No 
No 
No 

No 
No 
No 

Ceased  to  work  2  years 
before  he  died. 

Very  moderate  drinker. 

Yes 
Yea 
Yea 

Yes 
Yes 
Yes 
As  mi 

No 
No 
No 
ning  instr 

No 
No 
No 
uctor. 

No 
No 
No 

Hurt  lifting  a  rock  in 
South  Condurrow. 

Total  abstainer. 

Yes 
Yes 

Yes 
Yes 

No 
Pitman 

No 
Little  wh 
mach 
Yes,  for 

No 
ile  with 
inea. 

6  months. 

Afterwards  surface  agent 

Very  temperate  man. 

Yes 
Yes 
Yes 

Yea 
Yea 
Yea 

No 
No 
No 

No 
No 
No 

No 
No 
No 

Did  no  work  for  last  15 
years. 

Moderate  drinker  for- 
merly, abstainer 
laterly. 

Stoping 
Yes 

Driving 

No 

Assistant 
ing  ma 
Boring 
Driving 
and  rising  . 

with  bor- 
chines. 
machines 
Little 
stoping. 

No 

Informant  thinks  miners 
returning  to  their 
work  so  soon  after  the 
blast  in  Africa  is  one  of 
the  worst  features.  He 
has  proved  it.  Drank 
very  little  alcoholic 
drink. 
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No. 

50 

51 
52 

53 

54 

55 

50 
57 

58 

59 
«0 
61 
62 

63 

64 

65 
66 
67 
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I. — Camborne 


Certified  Cause  of  Death. 


Certified  Occupation. 


Place  and  Duration  of  Work 
since  Boyhood. 


Miners'  complaint 


Phthisis  pulmonalis 


Bronchitis,  asphyxia 


Phthisis  pulmonalis  ... 


Phthisis  ... 


Pernicious  anajmia,  syncope  ... 


Miners'  decline.. 


Malignant  stricture  of  cardiac 
end  of  stomach,  exhaustion. 


Phthisis  pulmonalis  .. 


Miners'  fibroid  disease,  pleurisy 


Tabes  dorsalis  1  year,  influenza 
4  days. 


Sarcoma  (Ilii  ?) 


Phthisis .. 


General  decay,  gastritis  3  days 


Phthisis  pulmonalis  2  years 


Killed   by  and  explosion  in 
Dolcoath  mine. 

Natural  causes ...   

Phthisis,  morbus  cordis 


Greengrocer,  former- 
ly g'old  miner. 


Gold  miner 
Tin  miner  ... 

Tin  miner  ... 

Tin  miner  ... 

Tin  miner  ... 

Tin  miner  ... 
Tin  miner  ... 


Tin    miner,  gold 
miner. 


Gold  miner 


Mine  labourer 


Formerly  tin  miner, 
tin  dresser. 


Tin  miner  ... 
Retired  gold  miner 

Gold  miner 

Tin  miner  ... 
Retired  miner 
Tin  miner  


Dolcoath,  some  years  ... 

Mysore,  3  years   

Montana,  6  years   

South  Africa,  4  years  

South  Condurrow,  15  years  ... 

Montana,  5  years   

Nevada,  2  years   

South  Condurrow,  some  years 


Cooks  Kitchen,  some  years' 
Central  America,  3  J  years 
South  Africa,  2  years  ... 
Dolcoath,  some  years  ... 

Tolcarne,  some  years  ... 
Carn  Camborne,  some  years 
Dolcoath,  many  years ... 

West  Seton,  15  years  ... 
South  Condurrow,  10  years  . 


Carn  Brea,  some  years 
West  Seton,  some  years 

Condurrow,  some  years 

Newton,  3  years   

Dolcoath,  30  years   

Condurrow,  some  years 

Durham  Coal  Mines,  15  years 

Montana,  2  years 

Tolcarn,  2  years 

South  Africa,  5  years  

Newton,  3  years 

Blontana,  11  years   

South  Africa,  3  years  

Dolcoath,  7  years  underground 


Wheal  Johnny,  9  years 
Dolcoath,  some  years  ... 


Dolcoath,  some  years  ... 
Dolcoath  again,  5  years 


Dolcoath,  4  years 
Lake  Superior  ... 
British  Columbia 
California 
Cariboo,  2  years 


South  Crofty,  7  years  ... 
Mysore,  India,  3  years... 
South  Africa,  10  years 


■  29  years 


West  Seton,  1  year 
Lake  Superior,  2  years 
Dolcoath,  18  years 
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Sub-District — cont. 


Nature  of  Employment. 

Stoping 

Driving 

KOCK 

Uriils. 

Remarks. 

or 

Sinking 
by  hand. 

or 

Rising  by 
hand. 

Pitwork. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 

hPTir!  ATI  P1PQ 

Yes 
Yes 
Yes 
No 

Yes 
Yes 
Yes 
No 

No 
No 
No 
No 

Yes 
Yes 
No 
Yes 

Yes 
Yes 
No 
Yes 

Sold  fruit  and  vegetables 
for  2  years  before  he 
died. 

Total  abstainer. 

Yes 
No 
No 

Yes 
No 
No 

No 
No 
No 

No 
Yes 
Yes 

No 
Yes 
Yes 

No 

Total   abstainer,  attri- 
butes  his  illness  to 
boring  machines. 

Yes 

Yes 

No 

No 

No 

Worked  on  tin  streams  for 
some  years.  Did  no 
work  for  10  years  before 
he  died. 

Abstainer. 

No 
Yes 

No 
Yes 

— 

Shaftman 

Yes 
Yes 

Yes 
Yes 

General  labourer  for  short 
time  before  his  death 

Moderate  drinker. 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
No 
No 

No 
No 
No 

No 
No 
No 

Did  no  work  for  8  years 
before  he  died. 

Total  abstainer. 

Yes 
Yes 

Yes 
Yes 

Yes 
Yes 

No 
No 

No 
No 

Ill  for  8  years,  then  died. 
Remainder  of  his  time 
as  a  mine  labourer. 

Drank  very  little,  and 
smoked  less. 

Yes 
Yes 

Yes 
Yes 

No 
No 

No 
No 

No 
No 

For  the  last  25  years 
worked  as  a  cobbler. 

Very  moderate  drinker. 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
No 
No 

No 
No 
No 

No 
No 
No 

Home  f  romDolcoath  about 
i  weeks  and  died. 

Very  moderate  drinker. 

Yes 

As  a 
Yes 

Yes 
collier 
Yes 

Foreman 

No 
No 
No 

of  black 

No 
No 
No 
Yes,  sho 
labour. 

No 
No 
No 
rt  time 

Hurt  his  back  in  Africa, 
and  did  no  work  for  2 
years  before  he  died. 

Total  abstainer. 

Yes 

No 

No 

No 
Yes 
Yes  ■ 

No 
Yes 
Yes 

Ceased  work  1  year  before 
he  died. 

Very  moderate  drinker. 

Tributer 

Yes 

No 

No 

No 

Labourer  before  he  went 
as  miner ;  1 2  years  on 
surface  after. 

Moderate  drinker. 

Yes 
Yes 

Yes 
Yes 

No 
No 

No 
No 

No 
No 

For  12  years  as  a  tin 
dresser. 

Total  abstainer. 

Yes 
No 

Yes 
No 

No 
No 

Yes 
latterly. 
Yes 

Yes 
Yes 

Worked  in  a  dynamite 
works  for  3  years. 

Jloderate  drinker. 

Yes 
Yes 

Yes 
Yes 

No 

No 
No 

No 
No 

Did  no  work  for  last  15 
years. 

Very  moderate  drinker. 

Mining 

contractor 

No 
No 
No 

No 
No 
No 

No 
No 
No 

Boring 
machines. 

Boring 
machines. 

Boring 
machines. 

Yes 
Yes 
Yes 

Always    with  boring 
machines.  Moderate 
drinker. 

Coroner's  certificate. 

Coroner's  certificate. 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
No 
Yes 

No 
No 
No 

No 
No 
No 

Blacksmith  up  to  24  years 
of  age.  Never  worked 
boring  machinep. 

Drank  freely. 
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I. — Camborne 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

.Place  and  Duration  of  Work 
since  Boyhood. 

68 

40 

Phthisis  pulmonary  ... 

Tin  miner  ... 

Wheal  Grrenville,  10  years 

South  Condurrow,  10  years  

America,  1  year   

69 

46 

Phthisis  pulmonary   

Tin  miner  ... 

Newton,  some  years   

Mysore,  India,  2  years   

70 

69 

Chronic     pulmonary  tuber- 
culosis. 

Betired  mine  agent 

North  Eoakear,  years  

Mexico,  20  years   

Home,  retired  for  20  years   

71 

32 

Phthisis    pulmonary,  cardiac 
failure. 

Tin  miner  ... 

Dolcoath,  6  years 

Dolcoath,  10  years   

72 

50 

Pulmonary    phthisis,  cardiac 
failure. 

Tin  miner  ... 

... 

West  Francis,  short  time   

Dolcoath,  12  years   

73 

40 

Phthisis  pulmonalis  12  months 

Tin  miner  ... 

Cam  Brea,  14  years   

South  Africa,  2  years  

Home,  1  year  

South  Africa,  2  years  

74 

50 

Fibroid  miners' phthisis 

Tin  miner  ... 

Tincroft,  15  years   

North  America,  6  months   

75 

35 

Pulmonary  phthisis  ... 

JL  J.U.  li-llUCX    ■  *  • 

Dolcoath,  12  years   

West  Coast  Africa,  9  months  

Dolcoath,  4  years   

76 

40 

Carcinoma  of  liver   

Tin  miner  ... 

Dolcoath,  15  years   

77 

75 

Natural  decay  

Tin  miner  ... 

Dolcoath,  from  8  years  old   

Dolcoath,  nearly  60  years   

78 

57 

Pibroid  phthisis  about  8  months 

Tin  miner  ... 

Tincroft,  about  35  years   

Another  mine  in  his  youth  

79 

41 

Cirrhosis  of  lung   

Tin  miner  ... 

Wheal  Grrenville,  2  years   

Dolcoath,  5  years   

Began  underground  work  when  about 
23  years  of  age. 

80 

1 

60 

Pulmonary  tuberculosis 

Tin  miner  ... 

Dolcoath,  years  

Cam  Camborne,  years   

West  Wheal  Seton,  years   

81 

46 

Pulmonary  tuberculosis 

Tin  miner  ... 

Great  Breage  Work,  4  years  

Crenver,  2  years   

Tincroft,  6  years   

Cooks  Kitchen,  11  years   

Newton,  4  years   

82 

43 

Fibroid  phthisis   

Tin  miner  ... 

West  Basset  ..."j 

Tincroft          ...  >  many  years 

Carn  Brea        ...  J 

Dolcoath,  7  years   

Mysore,  3  years  

83 

33 

Heart  disease,  3  months  bron- 
chitis. 

Tin  miner  ... 

Dolcoath,  15  years   

South  Africa,  4  years  

West  Africa,  out  and  back  only 
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Sub-District — cont. 


Nature  of  Employment. 


Remarks. 

(Including  Alcoholic 
tendencies.) 

Stoping 

or 
Sinking 
by  hand. 

Driving 
or 

Rising  by 
hand. 

ritwork. 

Rock  Drills. 

Other  Employment. 

Driving 

and 
Rising. 

Stoping 

and 
Sinning. 

Yea 

No 

No 

No 

No 

Short  time  as  mine  la- 

Moderate drinker. 

Yea 

No 

No 

bourer. 

Yes 

Yes 

Boring 

machines 

for  6 

months. 

Yea 

Yes 



Yes 

Yea 

Ceased    work   about  12 

Total  abstainer. 

For  she 

rt  time. 

months  before  he  died. 

— 

— 

— 

Yea 

Yes 





— 

Ten  years  mine   agent ; 

Yea 

Yes 

No 

No 

afterwards  farming  in 

Mexico. 

Yea 

Yes 

No 

No 

No 

Tin  floors  first  2  years,  last 

Very  moderate  drinker. 

No 

No 

No 

Yea 

Yes 

6  months  in  a  foundry. 

Then  brought  up  blood 

and  died. 

Yea 

Yes 

No 

No 

No 

The  run  at  the  412  fathom 

Fairly  free  drinker. 

Yea 

Yes 

No 

No 

No 

level,  Dolcoath,  gave  him 

a  great  shock.    He  as- 

sisted in  recovering  the 

bodies. 

Little 

No 

No 

Yes 

Yes 

Home  from  Africa  2  years, 

Very  moderate  drinker. 

Yes 

Yes 

unable    to    work,  and 

— 

— 

— 

Yes 

Yea 

died. 

No 

No 

No 

Yes 

Yes 

Worked  on  tin  streams  to 

Free  drinker. 

Yea 

Yes 

No 

No 

No 

33  years  of  age  ;  Dol- 

coath surface  1  year. 

No 

No 

- 

Boring 

Yes 

— 

Sinking  for  some  years 

machines. 

with  machines.  Al- 

No 

No 

Boring 

Yes 

ways  worked  boring 

machines. 

machines.  Drank 

No 

No 



Boring 

Yes 

moderately. 

machines. 

Yea 

Yea 

Xo 

No 

No 

Tin  dresser  up  to  25  years 

Total  abstainer. 

of  ase. 

Yes 

Yes 

No 

No 

No 

Stamps  watcher.    Home  2 

Total  abstainer.  Sterl- 

Tributer 

sometimes. 

years  before  he  died. 

ing  character. 



A 1  wfl.v^  fi.  nniiipi"  Vint".  Ti PTTPT 

Moderate  drinker. 

Yes 

Yea 

No 

No 

No 

worked  boring*  machines. 

Yes 

Yea 

No 

No 

No 

Last  10  years  of  life  mine 

Total  abstainer. 

Yea 

Yea 

No 

No 

No 

Over  40 

f 

No 

No 

Last    2    years  garden 

Drank  very  little. 

rears  hand 

1 

No 

No 

No 

labourer. 

mining. 

t 

Yes 

Tributer 

No 

No 

No 

Did  nothing  the  last  4 

Newton  being  cold  and 

Yes 

Tributer 

No 

No 

No 

years  of  his  life. 

damp  is  said  to  have 

caused     his  death. 

Yes 

No 

No 

No 

No 

Moderate  drinker. 

Yes 

No 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Home  4  years  ill,  and  died 

Total  abstainer  at  home. 

Abroad  (?) 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

Yea 

Yes 

No 

No 

Shattman 

Yes 

Yea 

Was     suffering  from 

No 

No 

part  of 

Yes 

Yes 

miners'  complaint. 

No 

No 

time. 

Moderate  drinker. 

48 


I. — Camborne 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

84 

68 

Acute     broncliitis,  cardiac 
failure. 

W^est  Francis,  some  years      ...  ... 

South  Condurrow,  3  years   

85 

81 

Bronchitis  2  months  ... 

Tin  miner  

West  Francis,  many  years   

86 

33 

Acute  phthisis  2  months 

>  T         U  kJC  U*../!!}   tj  y  KjCLL  o         •■■                >>•  >•■ 

Soutti  Crofty,  3J  years   

Central  America,  3  years   

South  Africa,  6  months 
Dolcoath,  1  year 

87  % 

35 

Gastric  ulcer,  asthenia 

Tin  miner  

Dolcoath,  some  years  

88 

46 

ccidentally  killed    by  skip 
striking-  him  in  the  back. 

Tin  mine  timberman 

— 

80 

30 

Phthisis  10  months 

Tin  miner  

Dolcoath,  14  years 
Newton,  1  year ... 

90 

20 

Acute  rheumatism,  pericarditis 

Tin  miner  

Dolcoath,  a  years 

91 

40 

Miners'  fibroid  phthisis 

Tin  miner  

Newton,  some  years  

Mexico,  5  years... 
South  Africa,  3  years  ... 

92 

45 

Miners'  phthisis   

Tin  miner  

Tincroft,  17  years   

South  Africa,  18  mouths 
Home,  17  months 

Italy,  4  months  

93 

46 

Bliners'  fibroid   phthisis,  as- 
phj'xia. 

Tin  miner  

Dolcoath,  some  years  ... 

Peru,  3  years  ... 

California,  8  years 

South  Africa,  1|  years 

South  Africa,  4  years  ...   

94 

65 

Acute  bronchitis,  asphyxia  ... 

Tin  miner  

South  Francis,  some  years   

Tolcarn,  some  years   

South  Condurrow,  some  years 

95 

60 

Acute  bronchitis,  asphyxia  ... 

Tin  streamer 

Never  worked  underground  ... 

96 

69 

Bronchitis  3  weeks 

Tin  miner  ... 

Dolcoath,  40  years   

South  Crofty,  2  years  

97 

35 

Miners'  phthisis,  asphyxia  ... 

Tin  miner  ... 

Dolcoath,  4  years  ...   

North  America,  7  years 

South  Africa,  6  years  

98 

60 

Fibroid  phthisis  of  lungs,  ex- 
haustion. 

Tin  miner  ... 

Crenver,  some  years  ... 
South  Crofty,  some  years 
East  Pool,  some  years  ... 

Dolcoath,  10  years   

Carn  Brea,  2  years 

99 

37 

Pulmonary  tuberculosis,  ex- 
haustion. 

Tin  miner  ... 

Wheal  Grenville,  3  years 
Newton,  4  years 

Dolcoath,  12  years   

49 


Sub-District — cont. 


Nature  of  Employment. 

Remarks. 

(Including  Alcoholic 
tendencies.) 

Stoping 

or 
Sinking 
by  hand. 

Driving 
or 

Rising  by 
hand. 

ritwork. 

Rock 

Drills. 

•'' 

Other  himployment. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Yes 

Yes 

No 

No 

No 

For  last  25  years  on  surface 

In  sample  house  dust 

Yes 

Yes 

No 

No 

No 

at  West  Wheal  Francis, 

was   very  plentiful, 

and  Dolcoath. 

and  he  inhaled  it. 

Yes 

Yes 

No 

No 

No 

Was    injured    7  times. 

Moderate  drinker. 

Farmed  for  more  than 

25  years. 

Yes 

Yes 

— 

Had  typhoid  fever  in 

No 

No 

No 

Yes 

Yes 

Africa.  Moderate 

No 

No 

No 

Yes 

Yes 

drinker. 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

For  the  last  4  years  sold 

Total  abstainer. 

fish.    A  fish  hawker. 

Coroner's  certificate 

Yes 

Yes 

No 

Yes 

Yes 

Worked  on  tin  streams 

Moderate  drinker 

For  sho 

rt  time. 

before  he  went  under- 

Yes 

tes 

No 

No 

No 

ground. 

Yes 

Yes 

No 

No 

No 

No  other  employment 

Drank  very  little. 

Yes 

Yes 

No 

No 

No 

For  2  years  before  he  died 

Moderate  drinker.  Nar- 

Yes 

Yes 

Yes 

No 

No 

carted    about  ginger- 

row   chested ;  never 

Yes 

Yes 

No 

No 

No 

beer. 

ought  to  have  been  a 

miner. 

No 

No 

No 

Yes 

Yes 

Lived  7  months  after  his 

Moderatie  drinker. 

Yes 

Yes 

return      from  Italy. 

Managed  2  boring  ma- 

Too ill 

to  work  in 

Italy. 

chines  in  South  Africa. 

Yes 

Yes 

No 

No 

No 

Ill  12  months  and  died  ... 

Total  abstainer. 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

No 

No 

No 

Yes 

Yes 

No 

No 

Yes 

No 

No 

Yes 



Yes 

No 

No 

Did  not  work  for  several 

Moderate  drinker. 

— 

— 

Nearly  all 

years,  then  looked  after 

his  time. 

the  "  dry  "  for  2  years. 

les 

Yes 

No 

No 

Yes 

Yes 

No 

No 

No 

For  last  12  years  worked 

Very  moderate  drinker. 

Yes 

Yes 

No 

No 

No 

on  surface  at  Dolcoath. 

Home  3  weeks  and  died. 

■Hand 

Yes 

No 

Home  for  6  months  be- 

mining 

Yes 

No 

5  years 

tween  the  6  years  in 

some  years. 

No 

Boring 

Yes 

Africa.    When  rising 

machines, 

inhaled    much  dust. 

mostly 

Drank  freely 

rising. 

Yes 

Yes 

No 

No 

No 

Carried  coal  for  4  years, 

Moderate  drinker. 

and    finished  at  Carn 

Yes 

Yes 

No 

No 

No 

Brea. 

Shaftman 

No 

No 

Sinking 

Yes 

Yes 

No 

No 

No 

Lifted  a  ladder  down  in 

Very  moderate  drinker. 

Yes 

Yes 

No 

No 

No 

Dolcoath  and  broke  a 

Yes 

Yes 

No 

No 

No 

blood  vessel. 
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I. — Camborne 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

100 

43 

Chronic  atrophy  of  liver,  ascites 
asthenia. 

Gold  miner 

Dolcoath,  some  years  ... 
Pachuca,  3  times 

101 

36 

Fibroid  phthisis  of  lungs 

Tin  miner  ... 

Dolcoath,  some  years  ... 
South  Africa,  3  years  ... 
Lake  Superior,  1  year  ... 

102 

49 

Phthisis  pulmonalis,  exhaus- 
tion. 

Gold  miner 

West  Stray  Parks,  some  years 
Wheal  Grenville,  5  years 
Nevada,  4  years 
California,  4  years 
Mexico.  2  years... 

South  Africa,  6  years  ...   

103 

72 

Chronic  cardiac  disease,broncho- 
pneumonia. 

Retired  mine  agent 

As  a  boy  8  years  in  Wheal  Trenoweth 
Carn  Brea.  10  years  ... 
Polcrebo,  some  years  ... 
West  Prancis  ... 
Condurrow 

104 

41 

Miners'  phthisis,  asphyxia  ... 

Gold  miner 

Tincroft,  si>me  years  *... 
Dolcoath,  2  years 

South  Africa,  10  years   

105 

48 

Miners'  fibroid  phthisis,  cardiac 
dilatation. 

Tin  miner  ... 

Tincroft,  some  years  ... 
South  Crofty,  4  years  ... 
Wheal  Grenville,  11  years 

106 

51 

Pneumonia  11  days 

Tin  miner  ... 

107 

56 

A-Cute  pneumonia  9  days 

Tin  miner 

South  Crofty,  ^  years  ...  ... 

West  Sefton,  15  years  or  more 
Dolcoath,  15  years   

lOS 

66 

Phthisis  

Tin  miner  ... 

South  Condurrow,  many  years 
North  Roskear,  6  years 
Gilly  Mine,  many  years 
South  Crofty,  20  years 

109 

60 

Bronchitis  14  days,  heart  failure 

Tin  miner  

Dolcoath,  many  years 

West  Seton   

110 

46 

Phthisis  pulmonalis,  exhaus» 
tion. 

Tin  miner  ... 

West  Grenville,  10  years 
South  Condurrow,  5  years  ... 
West  Francis,  2  years  

111 

62 

Heart  disease  

Retired  mine  agent 

North  Crofty,  some  years 

West  Condurrow,  some  years 

Cooks  Kitchen,  25  years   

112 

57 

Bronchitis,  heart  failure 

Retired  mine  agent 

St.  Day  Mines,  first   

Dolcoath,  some  years  

California,  7  or  8  years   

Mysore,  India  

113 

44 

Pyloric  carcinoma,  asthenia  ... 

Gold  miner 

Dolcoath,  5  years   

Lake  Superior,  5  years   

Dolcoath,  3  years   

Mysore,  4  years   

Mysore,  6  years   

51 


Stib- District — cont. 


Nature  of  Employment. 

Remarks. 

(Including  Alcoholic 
tendencies.) 

iStoping 

Ss in  t  T n  or 
V  Tin Ti rl 

Driving' 

Jtvising  Dy 
hand. 

Pitwork. 

XtOOJ£ 

Drills 

Other  Employment. 

Urivmg 
and 

R  1  Ul  Tl  O* 

tetopmg 
and 

>l'i  71 1^1  n  fi* 
)OllllS.iIIg . 

No 

No 

Yes 

No 

No 

Home    9    months  from 

TVTnf^p'ri+'p  rtriTiK'PT' 

X  es 

1  es 

N  0 

1>  0 

IN  0 

JVIexico  and  died.  Al- 

ways very  yellow  com- 

plexion. 

Nn 

No 

Yes 

X  cc> 

iN  ot  well  wnen  ne  went  to 

Very  moderate  drinker. 

No 

No 

No 

Yes 

Yes 

America.  Home  1 J  years 

Yes 

Yes 

No 

No 

No 

and  died. 

Yes 

Yes 

Yes 

No 

No 

Home  5  years  and  died  ... 

Total  abstainer. 

1  es 

1  es 

i>0 

IN  0 

ISO 

Yes 

Yes 

No 

No 

No 

"Vaa 

X  es 

"Vac- 

1  es 

"\r,-» 

1>  0 

No 

1  es 

X  es 

JNO 

JNO 

iNO 

No 

No 

No 

Yes 

Yes 

O 

X  es 

i>  0 

1^  0 

IN  0 

Plenty  of  powder  smoke, 

Yes 

Yes 

Sometim 

es  in  close 

ends. 

and    long"  distances 

i?  ir&u  pi Tj- 

i>  0 

INO 

from  shaft  to  dry, 

Yes 

Yes 

man,  tlien 

encouraging  colds. 

agent. 

and    no  advantages 

as  at  present. 

X  es 

X  es 

i>0 

X  es 

X  es 

Did  no  work  for  2.'  years 

Moderate  drinker. 

No 

No 

No 

Yes 

Yes 

before  he  died. 

ri  O 

IN  0 

^>  0 

X  es 

X  es 

Yes 

Yes 

No 

No 

No 

No 

iVIoderate  drinker. 

1  es 

X  es 

i>  0 

J\  0 

JN  0 

Shaffcman 

No 

No 

— 

— 

— 

- 

— 

— 

All  relatives  left  the 

town* 

Yes 

X  CO 

J.ri  outer 

i>  0 

INO 

No  other  employment 

Moderate  drinker. 

Yes 

Yes 

Tributer 

No 

No 

Caught  cold  in  the 

X  es 

X  e& 

in  outer 

rso 

No 

shaft. 

X  e» 

X  es 

IN  0 

INO 

"NT  ^ 

ISO 

Last  5  years  as  farmer's 

No 

No 

Yes 

No 

No 

help. 

11  o 

X  es 

iN  0 

No 

Yes 

Yes 

No 

No 

No 

1  es 

I  es 

Yes 

No 

No 

For   the    last    15  years 

Moderate  drinker. 

les 

xes 

Yes 

No 

No 

farmed     a     piece  of 

ground. 

Yes 

Yes 

n  (J 

X  es 

xes 

For  last  few  years  kept  a 

Very  moderate  drinker. 

Yes 

Yes 

IN  0 

i>l  0 

No 

coal  yard. 



Yes 

Yes 

1  es 

X  es 

No 

No 

No 

Last  9  years  kept  a  grocer's 

Drank  very  little  alco-^ 

SXine 

agent. 

ISO 

JNo 

No 

shop. 

holic  lic[uor. 

Mine 

agent. 

No 

No 

No 

Yes 

Yes 

No 

No 

Latterly  a  mine  agent  ... 

Drank  very  little. 

Timber- 

man. 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

No 

Yes 

Yes 

Part  time 

No 

No 

Drank  very  freely — too 

No 

No 

timbering. 

freely. 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

No 

Timber- 

No 

No 

man. 

No 

No 

Timber- 

No 

No 

man. 
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I. — Camborne 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

114 

58 

■ 

Bronchitis,  heart  failure 

Tin  miner  ... 

Wheal  Harriet  as  a  young  man 
Great  Condurrow,  4  years   

Colorado  (3  spells),  10  years  

South  CondurroxV,  12  years  ... 

115 

75 

Mitral  valvular  disease,  cardiac 
dilatation. 

Tin  miner  ... 

Wheal  Druid,  some  years 

Wheal  Seton,  some  years 

South  Crofty,  8  years  ... 

Dolcoath,  12  years   

116 

55 

Phthisis  ... 

Tin  dresser... 

Never  worked  underground  ... 

117 

29 

Miners'  phthisis,  exhaustion... 

Tin  miner  ... 

South  Condurrow  as  a  boy  ... 

Carn  Brea,  2  years   

Dolcoath,  2  years 
America,  4  years 

Africa,  4  years  

118 

49 

Phthisis  C  months 

Tin  miner  ... 

West  Seton  as  a  boy  ...   

Basset  Mine 

Dolcoath,  many  years  ... 
Students'  Mine,  4  months 

119 

30 

Miners'  phthisis,  asphyxia  ... 

Tin  miner  ... 

Tincroft,  1  year   

South  Africa,  2  mines,  about  5  years 

120 

36 

Accidentally  killed  by  'falling 
rock. 

Tin  miner  (timber- 
man). 

121 

31 

Phthisis  pulmonalis,  asthenia 

Tin  miner  ... 

Basset  Mine,  1  year 

Dolcoath,  8  years 

East  India,  6  months  ... 

Mysore,  2  years 

122 

41 

Pneumonia  4  days,  heart  failure 
1  day. 

Tin  miner  ... 

Tincroft,  some  years  ... 
Newton,  some  years  ... 
West  Seton,  some  years 
Dolcoath,  7  years 

South  Africa,  3  years  

South  Africa,  I4  years 

123 

63 

Phthisis ..   

Tin  miner  ... 

South  Francis,  some  years   

South  Condurrow,  some  years 
Wheal  Grenville,  some  years  

124 

41 

Miners'  disease,  asthenia 

Tin  miner  ... 

Dolcoath,  several  years 

Lake  Superior,  3  years   

Carn  Camborne,  6  years   

South  Africa,  1^  years   

125 

59 

Cancer  of  lung,  exhaustion  ... 

Tin  miner  

South  Crofty,  some  years   

Dolcoath,  12  years 

America,  2  years 

South  Africa,  5  years  

126 

43 

Phthisis  

Tin  miner  

Wheal  Grenville,  over  20  years 
Wheal  Grenville,  last  10  years 

Sub-District— cont. 


Nature  of  Employment. 


Stoping 

or 
Sinking 
by  hand. 

Driving 
or 

Rising  by 
hand. 

Pitwork. 

Rock 

Driving 

and 
Rising. 

Drills. 

Stoping 

and 
Sinking. 

Yes 

Yes 

No 

No 

— 

Yes 

Yes 

Yes,  oc- 

No 

casionally. 

Yes 

Yes 

No 

Yes 

Yes 



No 



Pumped 

air  to  trib 

uters. 

No 

No 

Yes 

No 

No 

No 

No 

Yes 

No 

No 

Yes 
— 

Yes 
— 

No 
— 

No 
— 

No 
— 

Yes 

Yes 

'  No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

La 

st  two  yea 

rs 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

No 

No 

Yes 

— 

No 

No 

No 

General 

■instructor 

in  mining. 

6  months 

— 

— 

6  months 



stoping. 

boring 

machine. 

— 

— 

— 

Boring 

machines 

— 

— 

— 

all  the 
— 

time. 
— 

— 

— 



Foreman, 

_ 

boring 

machine. 

Last 

— 

Yes. 

Yes 

Yes 

5  years. 

6  months. 

Yes 

— 

Boring 

machine, 

occasi 

onally. 

— 

— 

— 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Tributer 

Boring 

machine. 

No 

No 

No 

Boring 

3  years 

machine. 

Yes 

Yes 

No 

No 

No 

Yes 

Boring 

machine 

all  the 

time. 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

No 

No 

No 

Mi 

ne  contrac 

tor 

No 

No 

Yes 

Yes 

No 

Yes 

Yes 

Other  Employment. 


Remarks. 

(Including  Alcoholic 
tendencies.) 


For  7  last  years  home  doing 
little  or  nothing. 


Hurt  3  times  in  Dolcoath. 
Home  9  years  unable  to 
work,  and  died. 


Dolcoath,  tin  dresser. 


Moderate  drinker. 


Total  abstainer. 


Until  24  years  worked  on 
tin  streams. 


Last  2  years  only  with 
boring  machines  ;  he 
wore  respirators,  &c. 


Moderate  drinker. 


Total  abstainer. 


Coroner's  certificate. 


Bad  food  when  in  India 


Worked  in  Dolcoath  last 
1 2  months.  Home  nearly 
12  months  and  died. 


For    last    8  years  iron- 
monger's storekeeper. 


One  year  with  horse  and 
cart  after  return. 


Home  2  years  and  died 


Worked  1  year  in  a 
foundry,  then  for  a  short 
time  hand  work  in  a 
stope.  Home  9  months 
and  died. 


Moderate  drinker. 


Very  moderate  drinker. 


Moderate  drinker. 


Total  abstainer. 


Very  moderate  drinker. 


54 


I. — Camborne 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

127 

43 

Miners'    phthisis,     4  years, 
asthenia. 

Gold  miner 

Colorado,  26  years   

Colorado,  2  years 

128 

46 

Pulmonary    tuberculosis,  as- 
thenia. 

Tin  miner  ... 

South  Condurrow,  3  years  ... 
Dolcoath,  some  years  ... 
South  Africa,  1  year  ... 

Montana,  3  years   

South  Africa,  5  years  

129 

60 

Chronic  bronchitis,  8  months... 

Tin  miner  ... 

Dolcoath,  over  40  years 

130 

34 

Miners'  phthisis,  exhaustion ... 

Gold  miner 

imcroit,  as  a  lad   

Dolcoath,  some  years  ...   

South  Africa,  4  years  ... 

131 

74 

Natural  decay  

Tin  miner  ... 

Dolcoath,  some  years  

West  Seton,  some  years   

Dolcoath,  23  years 

132 

44 

Congestion  of  lunga  ... 

Tin  miner  ... 

Tincroft,  some  years  ... 
Dolcoath,  some  years  ... 

133 

37 

Miners'  phthisis,  asthenia 

Tin  miner  ... 

Dolcoath,  10  years      ...       ...  '  ... 

Colorado,  4  years   

Dolcoath,  4  years   

134 

37 

Gold  miners'  phthisis,  asphyxia 

Gold  miner 

Dolcoath,  6  years 

United  States  ...       •••\7  ears 

Several  places  ...       ...  /  ^ 

South  Africa,  7  years  .  . 

135 

39 

Miners'  phthisis,  asthenia 

Gold  miner 

South  Wales,  6  years  ... 
Dolcoath,  some  years  ... 

South  Africa,  2}^  years 

South  Africa,  1  year  ... 

Colorado,  1  year  ...   

136 

42 

Diabetes    insipidus,  phthisis 
pulmonalis. 

Gold  miner 

Dolcoath,  18  years   

India.  3  years  ...  ...   

Africa,  2\  years   

Ceylon,  2^  years   

137 

28 

Miners'  phthisis,  asthenia 

Tin  miner  ... 

Dolcoath,  6  years   

Cam  Brea,  2  years 

Tincroft,  3  years   

13H 

20 

Acute  rheumatism,  pericarditis 

Tin  miner  ... 

Dolcoath,  5  years   
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Sub-District — cont. 


Xature  of  Employment. 

Stoping 

Driving 

Rock 

Drills. 

Remarks 

or 
Sinking 
by  hand. 

or 

Rising  by 
hand. 

Pitwork. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 
tendencie.^). 

Yes 

As 

Yes 
a  mine  ag 

No 

ent 

No 
No 

No 
No 

No  other  employment  ;  at- 
tributes death  to  light 
air  of  Colorado. 

Moderate  drinker. 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
No 
Yes 
Yes 

No 
Yes 
No 
No 
No 

No 
No 
No 
No 
No 

No 
No 
No 
No 
No 

Took  part  in  the  war  for  i 
months.  Home  6  months 
and  died. 

Little  rum  as  a  medi- 
cine. 

Yes 

Yes 

Shaftman 
for  some 
years. 

No 

No 

Received  hurt  to  hip  joint, 
and  did  jobbing.  Guard- 
ing for  4  years  before  his 
death. 

ixJLVJU.V'i.  u/UC  111  1  j  1      r:  t  , 

Yes 
Yes 
No 

Yes 
Yes 
No 

No 
No 
No 
Kept 

No 
No 
Yes 
2  machines 

No 
No 
Yes 
going. 

Home  from  Africa  9  weeks 
and  died. 

Moderate  drinker. 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
Yes 
No 

No 

No 
No 

No 
No 
No 

Worked  on  mine  floors  3 
years.  Home  2  weeks 
and  died. 

Moderate  drinker.  One 
pint  of  ale  a  day. 

Yes 

Yes 

Yes 
Yes 

No 
No 

No 

Yes 

No 
Yes 

Worked  on  farm  for  a  few 
years,  also  on  the  tin 
streams.  Home  3  weeks 
and  died. 

Total  abstainer 

Yes 
Yes 
Yes 

No 
Yes 
Yes 

No 
No 
No 

No 
No 
No 

No 
No 
No 

Tin  stream  labourer.  First 
had  pneumonia  i  n 
America. 

Moderate  drinker. 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Chiefly 
No 
No 

No 
No 
No 

No 
No 
No 

Mining  contractor 

Moderate  drinker. 
Father  died  of  miners' 
disease. 

Coal 
Yes 

No 
No 
Yes 

mines 
Yes 

No 
No 
Yes 

No 
No 

No 
No 
No 

No 

Yes 

For  3 
Yes 
Yes 
Yes 

No 
Yes 
years. 
Yes 
Yes 

No 

111  in  America,  came  home 
and  in  9  months  died. 
Hard  to  breathe,  but 
little  or  no  spitting. 

Moderate  drinker. 

Yes 
Yes 

Yes 
Yes 

Mostly 

No 
No 
Yes 
For  a 
short  time- 

No 
No 
No 

Prospecting   

Total  abstainer. 

Yes 
Short  time. 
No 
No 

Trammer 

No 
No 

also 

No 
No 

Yes 
5  vears. 
Yes 
Yes 

Yes 

Yes 

Home  7  months  and  died. 
Mother  says  4  sons  (3 
miners)  and  1  daughter 
died  of  phthisis.  Hus- 
band died  of  same. 

Moderate  drinker. 

Yes 

Yes 

No 

No 

No 

No  other  employment 

Drank  very  little. 
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11. — Illogan  Sub-District. 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

1 

56 

Miners'  phthisis,  asthenia 

Tin  miner  ... 

West  Seton  Mine ;  then  to  West 
Francis,  audi  2  years  in  Germany; 
finishing  work  at  Basset  Mines  for 
about  20  years. 

2 

Oft 

jriiuiiibxs  ...         ...         •■■  ... 

1-1-/^1/1  mi  n  o  Q  rpon T". 
V7U1LI  ULilJUC  digcilU  ... 

npi wov Trt;    iWi n o    "Hi on    in    TnriiQ    €\  I't'.P'i*- 
X  \.lX\ji.  Oi.  U    XTJ-lXlCf    Li-Loi-l.    Ill    XllUldj  cLl  UCl 

wards  South  Africa. 

3 

48 

Capillary  bronchitis,  cardiac 
failure. 

Tin  miner  ... 

Carn  Brea  Mines,  some  years  after- 
wards farming. 

4 

53 

Ascites,  chronic  nephritis 

Tin  mine  labourer 

Originally  a  miner  at  Carn  Brea,  but 
for  30    years  later    working  at 

■511  rf  nf^A 

5 

62 

Carcinoma  of  liver,  bronchitis 

Tin  miner  ... 

Tincroft  Mines  for  over  20  years 

6 

51 

Phthisis  

Tin  miner  ... 

Dolcoath  Mine,  with  the  exception  of 
3  or  4  years  in  coal  mines.  South 
Wales. 

99 

JxlilcU.  U.llU.clglUUllU.  Ill  AilUgOiil 

g 

26 

T^Ti  £m  m  rvrx  i  a 

X  llCLlLUUl-Llcl            ■••              •••  ••■ 

Tin  mine  labourer 

Carn  Brea  Mines 

Do 

Tin  miner 

East  Pool  Mine  for  40  years  ... 

10 

22 

Accidentally  killed  in  Illogan 

11 

39 

i  Rheumatism 

Tin  miner  ... 

Tincroft  Mine  ...  ...   

12 

40 

Lung  disease,  heart  failure  ... 

Tin  miner  ... 

Carn  Brea  Mines  for  many  years 

13 

23 

Drowned  accidentally 

Tin  miner  ... 

— 

14 

27 

Pulmonary  tuberculosis 

Tin  miner  

Carn  Brea  and  East  Pool  Mines 

15 

50 

Bronchitis,  cardiac  failure  ... 

Tin  miner  ... 

Entered  the  workhouse  from  Illogan 
parish  ;  was  formerly  employed  at 
Gwennap  Mine  in  general  mining ; 
cannot  get  more  particulars. 

16 

Jriitnisis  ... 

Tincroft,  many  years  ... 
Then  South  Africa  for  3  years 

17 

i^7 

Tubercular  disease  of  lungs  ... 

Gold  miner 

East  Pool  Mine;  then  Montana, 
U.S.A.,  for  4  years ;  returning  to 
East  Pool  Mine. 

18 

31 

Phthisis,  exhaustion  ... 

Gold  miner 

Carn  Brea  Mines  ...   

Then  South  Africa  for  7  years  in 
2  periods. 

19 

62 

Heart  disease  

Tin  miner  

Tincroft  and  Pednandrea  Mines 

20 

10 

Accidentally  drowned  

Miner   

21 

46 

Phthisis,  exhaustion  

Gold  miner 

Cornish  mines,  with  exception  of  17 
years  in  Africa. 

22 

70 

Phthisis,  exhaustion  

Tin  miner  

Entered  workhouse  from  Camborne 
parish ;  spent  part  of  his  life 
abroad. 

57 


(Mr.  W.  Phillips,  Sub-Registrar). 


Nature  of  Employment. 


Stoping 

or 
Sinking: 
by  hand. 


Driving 
or 

Kisinpr  by 
hand. 


Pitwork. 


Rock  Drills. 


Driving 

and 
Rising. 


Stoping 

and 
Sinking. 


Other  Employment. 


Remarks. 

(Including  Alcoholic 
tendencies.) 


Yes 


Yes 


Yes 


Yes 


Yes 


On  tribute  for  over 
20  years. 

Solely  on  tribute 


Yes 


Entirely  about  timber  and 
general  pit  work. 


Yes,  at 
Carn  Brea, 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


About  5  years 


2  or  3  years  during 
his  employment  at 
Basset  Mines. 


2  years  in  Africa 


No 


Yes 
No 


No 


Yes 
No 


Yes,  for  a  long  period. 


For  a  number  of  years 
at  East  Pool  and 
Carn  Brea. 

I 


Yes 
No  No 


Yes 


Yes 


17  years  at  intervals 
in  South  Africa,  8 
years  in  Cornish 
mines. 


Moderate. 


Indulged  at  times  too 
freely. 

Moderate. 


Sustained  injury  in  his 
youth,  and  was  sub- 
ject to  fits. 

Moderate  drinker. 


Moderate  drinker. 
Coroner's  certificate. 

Intemperate  at  times. 
Coroner's  certificate. 
Very  moderate  drinker. 
Intemperate  at  times. 
Coroner's  certificate. 


Temperate. 

Steady  habits. 

Steady  habits. 

Steady  habits. 
Coroner's  certificate. 


Very  temperate,  but  not 
abstainer. 
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58 


II. — niogan 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

23 

64 

BroncliitiSj  lieart  failure  ... 

Hetired  tin  miner... 

Carn  Brea  and  Tincroft  Mines  for 
over  40  years. 

24 

83 

Natural  decay  ... 

Copper  miner 

Entered    workhouse    from  Illogan 

pdl  Xoll. 

25 

40 

Miners'  disease ...       ...     '  ... 

Tin  miner  ... 

Cam  Brea  Mines 
Then  3  years  in  India 

26 

31 

Phthisis  pulmonalis,  asthenia 

Tin    mine  engine 
driver. 

East  Pool  Mine...   

Xlieii  OOULll  ^liiOdi,  ^  Ul  O  jcaxo  ... 

27 

70 

Old  age   

Tin  miner  ... 

St.  Agnes  Mines 

Carn  Brea  Mines        ...       ...  ... 

28 

26 

Phthisis,  cardiac  disease 

Gold  miner 

Carn  Brea 

Then  6  years  in  South  Africa  in 
2  periods. 

29 

74 

Old  age   

Tin  mine  labourer 

East  Pool  Mine  

30 

70 

Cystitis  ... 

Tin  mine  labourer 

Wheal    Basset   Mine    for  a  great 
number  of  years. 

31 

71 

Natural  decay  

Tin  mine  labourer 

Various  mines  ...   

fid 

xnonisis ...       ...       ...  ... 

Retired  tin  miner 

Tincroft  Mines  for  a  long  period  of 
years. 

33 

60 

Bronchitis 

Tin  miner  ... 

Carn  Brea  Mines,  chiefly   

34 

61 

Influenza,  bronchitis  ... 

Tin  mine  labourer 

Various  farms  ... 

Tincroft  Mine,  surface   

35 

36 

Pneumonia,  cardiac  failure  ... 

Tin  miner  

(Included  as  miner.) 

Various  mines  ...   

36 

20 

Pulmonary  tuberculosis 

Tin  miner  ... 

Carn  Brea  Mines 

37 

32 

Phthisis ... 

Gold  miner 

Carn  Brea  and  Tincroft  Mines  ;  then 
for  a  period  of  6  years  in  South 

menced  at  Cooks  Kitchen  Mine. 

38 

37 

Pleurisy,    bronchial  asthma, 
heart  failure. 

Gold  miner 

East  Pool   

South  Africa,  4  years  

39 

60 

Cancer  of  stomach   

Tin  mine  labourer 

Gamekeeper  for  a  number  of  years'... 
Lander  at  Tincroft,  many  years 

40 

50 

Phthisis  

Gold  miner 

East  Pool,  South  Crofty   

Then  8  years  in  South  Africa 

41 

43 

Hypertrophic  cirrhosis  of  liver 

Retired   tin  mine 
labourer. 

St.  Ives  

Then  Illogan  Mines  

42 

47 

Fibroid  phthisis   

Retired  gold  miner 

Very  many  years  in  U.S.  America, 
and  after  this  6  years  in  South 
Africa ;  last  occupation  for  a  year 
or  two  was  farming. 

43 

22 

Tuberculosis  of  lungs  

Tin  miner  

East  Pool  Mine  

44 

30 

Phthisis  pulmonalis,  asthenia 

Tin  miner  

East  Pool  Mine  

45 

34 

Fibroid  phthisis   

Tin  miner  

Cooks  Kitchen  Mine  

59 


Sub-District — cont. 


Nature  of  Employment. 


Stoping 

or 
Sinking 
by  hand. 


Driving 
or 

Rising  by 
hand. 


Pitwork. 


Rock  Drills. 


Driving 

and 
Rising. 


Stoping 

and 
Sinking. 


Other  Employment. 


Remarks. 

(Including  Alcoholic 
tendencies.) 


Yes 
(Tributer) 


Yes 


General 


Yes,  for 
many 
years. 

No 


Yes 


Last  em- 
ployment 
at  Cooks 
Kitchen. 

Yes 


Yes 


Yes 


Yes 


17481 


Yes 


mining 


Yes 


Nev 


Yes 


Yes 


Yes,  for  a 

long 
number 
of  years  ; 
much 
exposed 
to  water. 


er  employe 


Yes 


No 

Yea 
Yes 

Yes 


No 

Yes 
Yes 

Yes 


No 


No 


No 


No 


6  years'  in  South 
Africa. 


Yes 


Yes 


d  underground 


Yes 


Yes 


Yes,  for  nearly  20 
years. 


Yes 


Yes 


Yes,  from  boyhood 
Yes 


No  information  available 


Engine  hand 


Engine  driver  for  30  years 
last  occupation. 


Surface  labourer  

Lander  at  mouth  of  shaft 


Surface  labourer  ;  many 
years  latter  part  of  his 
life  a  greengrocer. 


Farm  labourer 
Mine  surface  hand. 

General    labourer  (not 
underground). 


Gamekeeper 

Lander  at  pit's  mouth. 


Fisherman  ... 
Surface  labourer. 


Steady  habits. 

Moderate. 
Steady  habits. 
Temperate. 
Intemperate. 

Moderate. 
Moderate  drinker. 
Steady  habits. 

Very  temperate. 

Temperate. 


Temperate. 
Moderate. 
Temperate. 
Temperate. 

Moderate. 

Intemperate  occasion- 
ally. 

Intemperate  at  times. 
Generally  moderate. 
Moderate  drinker. 

Moderate. 
Moderate  drinker 

fl  2 


60 


TI. — Illogan 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

46 

30 

Pericarditis,  bronchitis 

Tin  miner  ... 

Basset  Mines  ... 

Then  South  Africa,  6  years  ... 

Bolivia,  8  months   

47 

35 

Pulmonary  tuberculosis 

Tin  miner  

Various  mines  in  and  out  of  Cornwall 

48 

72 

Cerebral  hEemorrhage,  cardiac 
failure. 

Tin  miner  

— 

49 

47 

Pulmonary  tuberculosis 

Tin  miner  

Wheal  Agar  Mine,  with  the  excep- 
tion of  1  year  in  U.S.  America,  last 
employment. 

50 

60 

Pernicious    ansemia,  cardiac 
failure. 

Tin  miner  ... 

Carn  Brea  Mines  for  veiy  many  years 

51 

25 

Valvular    disease    of  heart, 
syncope. 

Tin  mine  labourer 

Cam  Brea  and  Tincroft  Mines  chiefly 

52 

61 

Diseased  heart,  bronchitis 

Tin  mine  agent  ... 

St.  Just  Mines  ;  then  10  years  employed 
at  Basset  Mines. 

53 

29 

Phthisis,  measles,  heart  failure 

Tin  mine  agent  ... 

Carn  Brea,  with  interval  of  3  years 
in  South  Africa. 

.  54 

71 

Chronic  cystitis,  cardiac  failure 

Tin  miner  ... 

In  U.S.  America  for   many  years, 
afterwa.rds  for  10  years  in  Basset 
Mines. 

55 

62 

Peritonitis,  hyperpyrexia 

Tin  dresser 

Various  places  ... 

56 

69 

Chronic    bronchitis,  cardiac 
valvular  incompetence. 

Tin  miner  ... 

Lelant    Mines  ;    then    Carn    Brea  ; 
finished  as  a  quarryman. 

-57 

29 

Pulmonary    tuberculosis,  11 
months'  exhaustion. 

Tin  miner  ... 

Pool,  many  years 
Dolcoath  Mine,  3  years 

58 

38 

Pulmonary  tuberculosis,  1  year 
3  months'  exhaustion. 

Tin  miner  ... 

Tincroft  and  Dolcoath  Mines 

59 

37 

Disease    of  liver  and  lung, 
cardiac  failure. 

Beerhouse  keeper... 

Wheal  Basset  Mine  ;  then  a  publican 

«0 

50 

Bronchitis,  8  months ;  acute 
broncho-pneumonia,  5  days. 

Tin  miner  ... 

Wheal  Agar  Mine  mostly 

■61 

45 

Pulmonary    tuberculosis,  10 
months  ;  exhaustion. 

Tin  miner  

Carn   Brea  Mine  ;  then  in  India ; 
finished  employment  at  Tincroft. 

«2 

48 

Bronchitis  and  cardiac  degene- 
ration,     pneumonia  and 
dropsy. 

Gold  miner 

Towednack  Mines  ;  then  Australia, 
20  years. 

Thence  to  America  for  some  years  ... 

63 

41 

Pulmonary     tuberculosis,  8 
months  j  exhaustion. 

Gold  miner 

Various  places  as  general  labourer  ; 

then  East  Pool,  mining  j  and 
Finished  in  South  Africa  for  3  years 

•64 

56 

Pulmonary    tuberculosis,  6 
months  ;     broncho  -  pneu- 
monia, 6  days. 

Tin  miner  ... 

Carn  Brea  Mines   

65 

36 

Pulmonary     tuberculosis,  7 
months  ;  exhaustion. 

Gold  miner 

Cam  Brea  ;  then  6  years  at  intervals 
in  South  Africa  ;  latterly  a  carrier 
at  Parkbottom  for  2  years. 

m 

39 

Miners' disease ... 

Tin  miner  

■ 

East  Pool  Mines  mostly   

61 


Sub-District — cont. 


Nature  of  Employment. 


Stoping 

or 
Sinking 
by  hand. 


Driving 
or 

Rising  by 
hand. 


Pitwork. 


Rock  Drills. 


Driving 

and 
Rising. 


Stoping 

and 
Sinking. 


Other  Employment. 


Remabeb. 

(Including  Alcoholic 
tendencies.) 


General 


mining 


Yes 

Yes,  some 
years. 

Yes 

Yes 

Yes 

Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes, 
in  mundic 
stopes. 

Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


No 


No 


No 


No 


Yes 


Yes 


No 


No 


Yes 


Yes 


(10  years) 


Yes 


Yes 


Yes 


Yes 


Yes,  in  Africa  some 
years. 


Assayer 


This  man  was  for  many 
years  employed  as  an 
overseer  of  rock  drill 
work,  teaching  others, 
&c. 

Unable  to  give  any  infor- 
mation. 


Surface  cartwork  overseer 
for  20  years'  or  more, 
latter  part  of  his  life. 


Underground  foreman  in 
mundic  stopes. 

The   10  years  in  Basset 
Mines  as  surface  labourer. 


Tin  dressing,  hewer,  and 
miner. 


Horseman  ... 

Removing  and  tramming 
away  stuff  from  rock 
drill  work. 


Publican 


Moderate. 


Steady  habits. 


Very  intemperate. 


Tramming  stufE  from  rock 
drills  for  a  number  of 
years. 

Carrier   


Temperate. 


Moderate. 


Steady  habits. 


Moderate. 


Very  temperate. 


Steady  habits. 


Intemperate. 


Moderate. 


Temperate. 


Moderate. 


Indulged  at  times  too 
freely. 


Steady  habits. 


62 


II. — Blogan 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation, 

Place  and  1  Duration  of  Work 
since  Boyhood. 

67 

57 

Pulmonary  tuberculosis, 
asphyxia.! 

Retired  farmer 

Illogan  parish  ... 

Then  Montana,   U.S.A.,  for  nearly 
20  years  mining  ;  last  occupation, 
a  farmer. 

68 

25 

Pulmonary    tuberculosis,  3 
years  \  exhaustion. 

Tin  miner  ... 

East  Pool  Mine   

69 

64 

Cardiac  dilatation  and  valvular 
incompetence,  general  ana- 
sarca. 

Tin  miner  ... 

Wheal  Kitty,  on  tribute  some  years  ; 
then  at  Carn  Brea  and  Tincroft, 
first-class  pitman,  near  20  years  ; 
closed    his    career,  refreshment- 
house  keeper. 

70 

33 

Very    acute    phthisis,  rapid 
heart  failure. 

Tin  miner  

East  Pool  Mine... 

Then  in  South  Africa  for  5  years  in 
two  periods. 

71 

25 

Phthisis...  ...   

Gold  miner 

Cornish  mines  until  19  years  of  age  ; 
then  left  for  South  Africa,  worked 
as  engine  driver  there  till  the  war 
commenced  ;  removed  to  Australia; 
returned  to  Africa ;  came  home 
very  ill. 

72 

62 

Phthisis  (tubercular)... 

Tin  miner  ... 

Entered  the  workhouse  from  Gwinear 
Parish. 

73 

44 

Bronchitis,  heart  failure 

Tin  miner  

Carn  Brea  Mine,  Illogan ;  then  U.S. 
America  for  5  years  ;  afterwards 
in  Indian  mines  5^  years. 

74 

51 

Fibroid  phthisis  (South  Africa) 

Gold  miner 

Originally  farm  labourer  ;  since  then 
solely    employed    abroad — Brazil, 
Cuba,  South  and  West  Africa,  the 
latter  district  for  9    months  to 
finish. 

1  o 

rnunisis...       ...  ... 

Rock  drill  overseer 
in  tin  mine. 

iiast  IrOOi           ...         ...  '»'•"  ... 

With  interval  of  4  years  in  South 
Africa. 

76 

44 

Phthisis... 

Tin  miner  

Gentleman's  servant  10  years  ;  Tin- 
croft Mine  afterwards. 

77 

61 

Fibroid  phthisis,  10  months  ... 

Retired  tin  miner 

Dolcoath  Mine  

78 

48 

Chronic  bronchitis   , 

Retired  tin  miner 

Wheal  Agar,  25  years  

79 

51 

Cancer    of  kidney,   1   year ; 
dropsy      and  exhaustion, 
1  month  and  14  days. 

Retired  tin  miner 

South    Crofty    for    many    years  : 
latterly  a  greengrocer. 

80 

40 

Phthisis  

Tin  miner  

In  Illogan  parish,  as  a  carpenter ; 

then  at  East  Pool,  mining. 
And  at  mines  in  South  Africa  for 

2  years. 

81 

38 

Pulmonary  (miners')  tuber- 
culosis, 6  months  ;  exhaus- 
tion. 

Tin  miner  ... 

Illogan  Mines,  with  intervals  of  5 
years  in  Africa. 

82 

33 

Bronchitis,  cardiac  failure,  and 
dropsy,  2  months. 

Tin  miner  

Bast  Pool  Mines  

Then  South  Africa,  6  years,  with  a 

short  interval. 
Afterwards  at  East  Pool  and  South 

Crofty. 

63 


Sub-Dtstrict — cont. 


Nature  of  Employment. 


Stoping 

or 
Sinking 
by  hand. 


Driving 
or 

Rising  by 
hand. 


Pitwork. 


Rock  Drills. 


Driving 

and 
Rising. 


Stoping 

and 
Sinking. 


Other  Employment. 


Remabks. 

(Including  Alcoholic 
tendencies.) 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Believed  to  be  so 
employed  a  short 
time  in  Australia. 


General 


Yes 


Yes 


Yes 


Yes 


Yes 


mining 


5  years  in 

U.S. 
America 
previous 
to  going 
to  India. 


5^  years 
in  India, 
last  em- 
ployment. 


Yes 


Various 


Yes 
Yes 


No 


No 


No 


No 


Yes 


Yes 


Last  occupation  in 
South  Africa. 


Some  years  in  Cam 
Brea  Mines. 


Yes 
Yes 


Yes 
Yes 


Yes,  in  mundic  stopes 


No 


No 


No 


No 


Yes 


Yes 


8  years  in  Cornish 
mines  ;  5  years  in 
South  Africa. 
I 

Yes 
Yes 


Sustained  injury  at  the 
mine,  and  for  last  tew 
months  of  employment 
was  a  vegetable  hawker. 


Engine  driver  first  trip  to 
South  Africa. 


Prospecting  for  mineral  a 
large  portion  of  his 
time  ;  underground  at 
very  short  intervals. 


Gentleman's  servant 


Foreman      of  stoping, 
bottom  of  mine. 


Greengrocer 


2  years  of  boyhood  with 
horse  and  cart  on  mine 
work. 


Generally  of  steady 
habits,  but  at  intervals 
would  drink  freely. 


Steady  habits 


Steady  habits. 


Total  abstainer. 


Abstainer  18  years. 


Moderate. 


Moderate. 


Intemperate  at  times. 


Steady  habits. 


Indulged  at  times  rather 
freely. 


Steady  habits. 


Very  temperate. 


Moderate  drinker. 


64 


III. — Gwennap  Sub-District. 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

i. 

84 

Bronchitis,  senile  decay 

Tin    mine  agent, 
retired. 

Cornwall,  all  his  life  

2 

73 

Bronchitis 

Gold  miner 

Cornwall,  18  years   

Australia,  7  years 

California,  10  years  ...   

Africa,  4  years  ... 
Africa,  5  years  ... 

3 

35 

Pneumonia,  cardiac  debility ... 

Gold  miner 

Cornwall,  30  years   

Africa,  5  years  

4 

29 

Hemoptysis     ...  ... 

Gold  miner 

Cornwall,  21  years 

Wales,  2  years  

Africa,  6  years  

5 

40 

Phthisis... 

Tin  miner  

Cornwall,  all  his  life  

6 

35 

Paralysis,  general  debility  ... 

Tin  miner  

Cornwall,  lifetime   

7 

73 

Bronchitis,  4  months  

Tin  miner  

Cornwall,  lifetime   

8 

48 

Sarcoma  of  tonsil  and  cervical 
glands. 

Gold  miner,  retired 

Cornwall,  25  years 

South  America,  Bolivia,  10  years  ... 

Africa,  5  years  ...   

9 

40 

Phthisis,    bronchial  asthma, 
heart  failure. 

Gold  miner 

Cornwall,  31  years 

Mexico,  5  years   

Africa,  4  years  

10 

55 

Chronic      asthma,  chronic 
bronchitis,  cardiac  failure. 

Tin  miner  

Cornwall,  lifetime  ...   

11 

46 

Phthisis,  exhaustion  

Gold  miner 

Cornwall,  40  years 
North  America,  1  year 

Africa,  3  years  

Africa,  2  years  ...   

12 

36 

Phthisis,  1  year 

Tin  miner  

Cornwall,  29  years     ...  -   

North  America,  7  years   

13 

54 

Acute  bronchitis,  12  days 

Tin  miner  ... 

Cornwall,  lifetime 

14 

30 

Tubercular  disease  of  lungs  ... 

Gold  miner 

Cornwall,  22  years   

Africa,  3  years    

Africa,  5  years  ... 

15 

28 

Phthisis,  heart  failure 

Tin  miner  ... 

Cornwall,  22  years   

Africa,  3  years    

Africa.  3  years  ...   

16 

32 

Phthisis,  exhaustion  

Tin  miner  

Cornwall,  22  years   

Africa,  5  years  ...   

Africa,  5  years  

17 

54 

Bronchitis,      heart  failure, 
dropsy. 

Tin  mine  labourer 

Cornwall,  all  his  life  

65 


(Mr.  Thomas  Curnow,  Sub-Registrar). 


Nature  of  Employment. 

Stoping 

Driving 

Eock 

Drills. 

Remaeks. 

or 
Sinking 
by  hand. 

or 

Rising  by 
hand. 

Pit  work. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 
tendencies.) 

No 

No 

No 

No 

No 

— 

7  years 
10  years 

— 

4  years 

5  years 

— 
— 

— 

No 

— 

No 

— 

Alcohol  drinker. 

12  years 

— 

No 

No 

No 
5  years 

— 

Very  steady,  no  drinker 

3  years 

E 

6  years 

— 

Coal  mine  2  years. 

No  alcoholic  drinker. 

— 

— 

— 

— 

10  years 

— ■ 

Very  steady,  no  drinker. 

18  years 

No 

No 

No 

No 

Took  a  little  alcohol. 

From  a 
boy. 

No 

No 

No 

No 

— 

7  years 
10  years 

5  years 

No 

No 

No 

No  drinker. 

10  years 
5  years 

4  years 

No 

No  alcohol  drinker. 

35  years 

Can't  say. 

22  years 
1  year 

No 
No 

— 

No 
No 

— 

No 
No 

No 

No 
3  years 
2  years 

Very  steady  man,  no 
drinker. 

10  years 
7  years 

No 

No 

No 

No 

No     drinker.  Family 
complaint,  phthisis. 

38  years 

No  drinker. 

4  years 

No 

No 

No 

No 

3  years 
5  years 

Alcohol  tendency. 

5  years 

3  years 
3  years 

No  drinker. 

4  years 

3  years 

5  years 
2  years 

No  alcohol  drinker. 

No     alcohol  drinker. 
Worked    at  surface, 
lifetime. 

17481 


I 


66 


III. — Gwennap 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation, 

Place  and  Duration  of  Work 
since  Boyhood. 

in 

Incipient  plitliisiSj  5  montlis... 

Tin  miner  ... 

Cornwall,  32  years  ...  ••■  ... 
Africa,  2  years  

19 

40 

Chronic  phthisis,  exhaustion... 

Tin  miner  

Cornwall,  38  years   

Africa,  2  years  ...               •••  *•• 

20 

29 

Lung  disease   

Gold  miner 

Cornwall,  23  years   

Airil^df,  O  yxla/La  ...           •■■           •••  ... 

9T 

DO 

Bronchitis,  heart  failure 

Tin  miner  ... 

Cornwall,  lifetime     •••       ■••  ••• 

22 

71 

Bronchitis,  cardiac  failure  ... 

Tin  miner  

Cornwall,  lifetime   

23 

53 

Phthisis,  1  year 

Tin  miner  

Cornwall   

California,  14  years   

Africa,  4  years  

24 

64 

Bronchitis   

Tin  miner  

Cornwall,  lifetime   

25 

33 

Bronchitis,  heart  failure 

Gold  miner 

Cornwall,  20  years   

California,  10  years    ...       ...  ... 

Africa,  3  years  

26 

36 

Phthisis,  1  year   

Tin  miner  

Cornwall,  35  years   

Aj.riL'di]  1  j/tJcur              •■•        •••  •■■ 

27 

57 

Catarrh,  gastritis,  d  isease  [of 
lungs. 

Copper  miner 

Cornwall,  until  he  was  20  years  old 
South  America,  Chili,  4  years 

Bolivia,  30  years   

Cornwall,  3  years  ...   

28 

43 

Phthisis,  heart  failure 

Gold  miner 

Cornwall,  until  he  was  20  years  old 

Soldier,  7  years  

Africa,  3  years  ...       ...       ...  ••. 

Africa,  4  years  

29 

55 

Phthsis  

Woodman  

Cornwall,  25  years   

North  America,  10  years   

Cornwall,  3  years   

North  America,  3  years  ;.. 
Cornwall,  10  years   

"30 

58 

Cardiac  disease   

Tin  miner  

Cornwall,  all  his  life,  and  worked 
underground  34  years  from  14  years 
old. 

31 

36 

Cornwall,  29  years 

Africa,  2  years  ...                        -  ... 

Cornwall,  1  year 

Africa,  4  years  

32 

68 

Bronchitis   

Tin    and  copper 
miner. 

Cornwall         ...   ... 

And  South  America,  Chili,  10  years 

33 

60 

Apoplexy   

Tin  miner  

Cornwall,  all  his  life  

67 


Sub-District — cont. 


Nature  of  Employment. 

Stoping 

Driving 

Rock  Drills. 

Remarks, 

or 
Sinking 
by  hand. 

or 

Rising  by 
hand. 

Pitwork. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 
tendencies.) 

10  years 

— 

— 

4  years 

— 

Alcoholic  tendency. 

2  years 

1 2  years 

— 

— 

8  ye 

ars 

— 

Alcoholic  tendency. 

2  years 

No 

No 

No 

No 
6  years 

No 

Carpenter    and  painter 
before    he    went  to 
Africa. 

Took  a  little  alcohol  at 
times. 

45  years 

No 

No 

No 

No 

— 

20  years 

— 

— 

_ 

No  drinker. 

— 

— 

14  years 

Shift  boss. 

Took  a  little  alcohol. 

40  years 

— 

— 

Very   steady    man,  no 
drinker. 

10  years 
3  years 

No 

No 

No 

No 

— 

No  drinker. 

— 

— 

5  years 
1  year 

No  drinker. 

4  years 
20  years 

— 

No 
— 

No 

No 

Agent  about  10  years 

When  young  took  too 
much  alcohol. 

No 
— 

— 
— 

— 

— 

— 

H  years 
4  years 

— 
— 

— 

No  alcohol  drinker,  very 
steady  man. 

— 

InAmerica 
10  years, 
stoping. 

In  Corn- 
wall as  a 

boy, 
driving, 
7  years ; 

man, 
5  years. 

— 

No 

_ 
— 

— 

— 
— 

— 

— 

At  times  took  too  much 
alcohol. 

No 

No 

— 

N 

0 

Woodman,  5  years. 

34  years 

No 

No 

No 

Cobbler   

Not  an  abstainer,  but 
very  steady. 

2  years 

Not  an  abstainer,  but 
very  steady. 

4  years 

No  alcohol  drinker 

10  years 
stoping. 

No 

No 

No 

No 

20  years 

No 

No 

No 

Sometimes    took  too 
much. 

17481 
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III. — Qwennap 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

34 

52 

Emphysema  of  lung,  phthisis 

G-old  miner 

Cornwall,  until  he  was  22  years  old 
Chili,  7  years  ... 
Africa,  3  years  ... 

Africa,  4  years    

35 

80 

Old  age  

Mine  agent 

Cornwall,  until  he  was  25 
Australia,  6  years   

36 

44 

Phthisis  

Farmer,    but  for- 
merly miner. 

Cornwall,  until  young  man  ... 
North  America,  9  years   

37 

71 

Pleurisy,  abscess  of  lung 

Tin  mine  agent  ... 

Cornwall,  all  his  life  

38 

72 

Morbus  cordis  

Tin  miner  ... 

Cornwall,  all  his  life,  and  worked 
underground. 

39 

49 

Phthisis... 

Gold  miner 

Cornwall,  until  he  was  18  years  old 

North  America  and  California,  10 
years. 

Africa,  3  and  4  years  ... 

fi7 

I  Bronchitis 

Copper  miner  ... 

l;/"ii.Ti  TITO  1 1     n  Yi  i^T  1   Ilia  tTroo  Qi^i 

WUlllWdjli,    UUuil  ilC  \\  Oia  i)\J         ...  ... 

Chili,  10  years  ... 

Cornwall,   the  rest  of  his  life,  as 
buyer  of  eggs. 

Phthisis  ... 

Innkeeper  ... 

Cornwall         ...       ...       ...  ... 

Africa,  3  years  

Cornwall,  2  years 

Africa,  2j  years   

42 

26 

Phthisis  ... 

Tin  miner  ... 

Cornwall,  until  he  was  20  years  old 
Africa,  6  years  

43 

33 

Fibroid  phthisis   

Tin  miner  

Cornwall,  27  years  ...   

Africa,  6  years  

44 

23 

Meningitis   

Tin  miner  

Cornwall,  lifetime  

45 

41 

Broncho-pnemonia,  phthisis  ... 

Tin  miner  ... 

Cornwall   

America,  about  10  years   

Africa,  2  years  

46 

62 

Chronic  bronchitis   

Copper  miner 

Cornwall   

North  America,  20  years   

47 

36 

Phthisis... 

Copper  miner 

Cornwall,  until  he  was  30  years  old 

Africa,  5  years  

North  America,  1  year   

48 

65 

Phthisis  

Tin  miner  ... 

Cornwall,  lifetime   

49 

45 

Phthisis  

Tin  miner  

Cornwall,  worked  underground  from 

a  boy. 
South  Africa,  3  years. 

Sub-District — cont. 


Nature  of  Employment. 

Stoping 

Driving 

Rock  Drills. 

Remarks. 

or 
Sinking 
by  hand. 

or 

Rising  by 
hand. 

Pitwork. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 
tendencies.) 

Both  for 

7  years 

— 

3  years 

O.J  y  cell  a 

— 

— 

Shift  boss  6  months. 

Worked  underground 

■frnm     limrVionH  Nn 

drinker. 

6  years 

— 

— 

Mine  agent  for  many 
years.     Not  an  ab- 
stainer,    but  very 
suciiuy. 

9  years 

— 

— 

— 

Was  blasted  in  America, 
lost  one  eye.    Not  an 
abstainer,    but  very 
steady. 

25  years 

Shaft  man  until  he  was 
put      agent.  Very 
steady. 

Stoping  a 
up  to  5 

nd  sinking 
years  of  h 

.  Worked 
is  death. 

No  drinker  of  alcohol. 

— 

— 

— 

Not  an  abstainer,  steady. 

Looki 

Both  for 

ng-  after  n 

atives 

— 

— 

California  hurt  him. 

10  years 

stopin^  an 

d  sinking. 

— 

— 

— 
— 

Very  steady,  no  alcohol 
drinker. 

No 

No 

No 

3  years 

— 

Innkeeper  1  year  

Not  an  abstainer,  but 
very  steady. 

— 

2^  years 

2  years 
No 

— 

No 

— 

No 

2  years 
2  years 

— 

4  years 

Worked  rock  drill  2  years 
before  he  went  to  Africa. 

XT   4.                V,  4.    ■             U  + 

^ot  an  abstainer,  out 
steady. 

2  years 

: 

— 

4  years 

Not  an  abstainer,  very 
steady. 

4  years 

No 

No 

No 

— 

— 

— 

— 

— 



, 

_ 

No  drinker. 

— 

— 

2  years 

Very  steady 

20  years 

No 

No 

No 

No 

12  years 
6  months 

5  years 

No 

Very  steady,  no  drinker , 

No 

No 

No 

-  No 

No 

25  years 

No  alcohol  drinker. 

3  years 

70 

III. — Gwennap 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

50 

37 

Fibroid  phthisis  

Stone  quarry 
labourer. 

Cornwall,  until  he  was  21  years  old 

Africa,  6  years  

Cornwall,  1  year   

Xi.XX  k\j<Mj  £i    V  cell  O.a*             *<•  ••• 

Cornwall,  1  year   

51 

40 

Phthisis  

Copper  miner 

Cornwall,  33  years   

North  America,  7  years   

62 

42 

Fibroid  phthisis   

Tin  miner  

Cornwall,  lifetime   

63 

61 

Bronchitis   

Tin  miner  

Cornwall,  lifetime   

54 

25 

Phthisis,  exhaustion  

Copper  miner 

Cornwall,  20  years  ..   

America,  4  years  ...   

Africa,  1  year  

55 

66 

Cardiac  disease  

Silver  mine  engineer 

Cornwall,  about  40  years 

Mexico,  26  years   

66 

81 

Old  age  ...       ...  ••• 

IPiTi    TYiinp  1  !i  linn 

nrtrn  wfl  n   1  i"f phi  Tn  p 

11 W  all  J  l.lXCulliiC                          •••  •■• 

67 

31 

Valvular  disease  of  heart,  syn- 
cope, phthisis. 

Grocer   

Cornwall,  26  years   

Africa,  4  years  

68 

62 

Chronic  bronchitis     •••  ... 

X  111  lUllld  •  •  >           •  •  • 

nn»*Tiwnll   nil  Vii^  lifp 

U  VV  UllXj    Cull.   U.i.L3   -LIJ.^     ■•■  ■■• 

69 

33 

Bronchitis,  asthma   

Tin  miner  

Cornwall,  lifetime   

60 

40 

Fibroid  phthisis   

Tin  miner  

Cornwall,  35  years   

Africa,  about  5  years  

61 

41 

Emphysema,  bronchitis 

Tin  miner  ... 

Cornwall,  lifetime 

62 

66 

Disease  of  liver,  heart  failure 

Copper  miner 

Cornwall,  20  years   

North  America,  about  20  years  ,  ... 

63 

30 

Pulmonary    fibrosis,  general 
oedma. 

Farmer 

Cornwall,  25  years   

Africa,  4  years'...   _  ... 

71 


Sub-District — cont. 


Nature  of  Employment. 

Stoping 

Driving 

Rock  Drills. 

Remarks, 

or 

Rinlri  n  fT 

by  hand. 

or 
hand. 

Pitwork. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 
tendencies.) 

5  yeara 

— 

— 

6  years 

Stone  quarry  labourer  I 
year. 

Alcohol  drinker. 

— 

— 

— 

2  years 

15  yeOrfs 

— 

Can't  say 

— 

— 

— 

22  years 

or  more 

— 

— 

Can't  say. 

Lifetime 

No 

No 

No 

No 

No  alcohol  drinker. 

4  yectr3 
1  year 

— 

— 

— 

— 

No    drinker.  Mother 
died  of  phthisis. 

No 

No 

No 

No 

No 

No 

No 

No 

INO 

JNO 

— 

— 

8  years 

4  years 

Grocer  1  year   

No  alcohol  drinker,  very 
steady. 

30  years 

JNO 

JNO 

No 

No 

— 

1  ^K  vpii.i*Q 

1>  o 

ISO 

.  No 

No 

— 

14  years 

No 

5  years 

— 

Xo  alcohol  drinker. 

20  years 
or  more. 

No 

No 

No 

No 

Very  steady,  no  alcohol 
drinker. 

Can't 

say. 

No 

No 

No 

6  years 

4  years 

Farming  1  year  

At  times  alcohol  ten- 
dency. 

No. 

1 

2 
3 

4 
5 
6 

7 
8 

9 
10 

11 

12 
13 

14 

15 
16 

17 


IV. — Redruth  Suh-District 


Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

73 

Broncho-pneumonia,  influenza 

Retired  gold  mine 
manager. 

Various  Cornish  mines 

Brazil,  40  years   

69 

Influenza,  bronchitis  

Copper  miner 

Various  Cornish  mines   

Chili,  15  years  

54 

Cardiac  dropsy  

Gold  miner 

Various  Cornish  mines,  till  about  24 
America,  1^  years 

Various  Cornish  mines,  over  20  years 
South  Africa,  1^  years   

40 

Phthisis  

Tin  miner  

Various  Cornish  mines,  about  6  years 

Swansea,  about  7  years   

East  Pool  and  Basset  Mines,  about 
10  years. 

58 

Bronchitis  (inquest)  

Miner   

Various  Cornish  mines,  till  about  26 

l!  n  ill      i.  TTOOTO 

V^lilJi,  ±  J/Cillb      ...           ...           ...  ... 

California,  24  years 

52 

Cerebral  hsemorrhage  

Gold  miner 

Various  Cornish  mines,  till  about  27 
Namaquatana,  6  years... 

Cornish  mines,  15  years   

India,  3  years   

25 

Phthisis  

Tin  miner  

Very  little  mining,  principally  farm- 
ing, hedging,  &c. 

39 

HiBmoptysis   

Gold  miner 

Various  Cornish  mines,  till  about  20 
America,  about  12  years 
Home,  about  3  years  ... 
South  Africa,  about  1  year  ... 

49 

Phthisis  „ 

Tin  miner  

In  Cornish  mines  all  his  life,  with 
exception  of  about  9  months  in 
Africa,  wheie  he  did  little  if  any 
work. 

61 

Bronchitis 

Tin  miner  ... 

Various  Cornish  mines,  till  about  28 
-South  Wales,  about  14  years... 
Cornish  mines,  about  14  years 

18 

Phthisis  

Tin  miner  

Cam  Brea  Mine,  about  2  years 

73 

Chronic    bronchitis,  cardiac 
failure. 

Retired  tin  miner... 

Numerous  Cornish  mines,  till  about 
45  years  of  age. 

47 

Phthisis,  haemoptysis  

Gold  mine  agent  ... 

In  several  Cornish  mines 

Nevada,  4  years   

India,    Demerara,    Straits,  South 
Africa,  and  West  Africa. 

40 

Tubercular  phthisis   

Gold  miner 

Carn  Brea  and  East  Pool  Mines 
Michigan  ahd  Montana,  America  ... 
South  Africa,  about  6  vears  

60 

Bronchitis,  cardiac  failure  ... 

Retired  tin  miner... 

33 

Phthisis  

Gold  miner 

Carn  Brea  Mine,  till  about  19 
America,  about  8J  years 
South  Africa,  about  3  years  ... 

58 

Heematensis  ...   

Gold  miner 

Wheal  Uny  Redruth,  as  a  boy 
Australia,  gold  mining,  4  years 
America.  California,  20  years 
South  Africa  (twice),  3  years 

73 


(Mr.  C.  Bawden,  Sub-Registrar). 

-.n 


Nature  of  Employment. 

Remarks. 

(Including  Alcoholic 
tendencies.) 

Stoping 

or 
Sinking 
by  hand. 

Driving 
or 

Rising  by 
hand. 

Pitwork. 

Rock  Drills. 

Other  Employment. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Yes 

Yes 

No 

No 

— 

Went  to  Brazil  when 



No 

No 

about  26  years  of  age  ; 

was  an  agent  there 

nearly  all  the  time. 

Yes 

Yes 

— 

No 

No 

— 

Went   to    Chili  when 

Yes 

Yes 

No 

No 

about  40  years  of  age. 

Home  about  13  years 

before  his  death. 

Yes 

Yes 

— 

No 

No 

— 

Very  sober  man. 

Yes 

Yes 

— 

No 

No 

— 

Yes 

Yes 

— 

Yes 

Yes 

Principally  machines  dur- 

Yes 

Yes 

ing  this  period. 

Yes 

Yes 

No 

No 

No 

— 

Working  in  gas  works. 

Yes 

Yes 

Yes 

Yes 

Mostly  machine  working. 

Yes 

i  CO 

No 

No 

Never  worked  machines- 

Yes 

Yes 

No 

No 

as  far  as  is  known. 

Yes 

Yea 

Yes 

No 

No 

Yes 

Yes 

No 

No 

No 

No 

Exploring  and  prospecting. 

i  CO 

No 

No 

— 

— 

Yes 

No 

No 

Principally    pitman  and 

millman. 

Yes 

Yes 

No 

No 

No 

— 

Very  consumptive 

family;  father, 4 sisters 

and  2  brothers  died  of 

this  disease. 

Yes 

Yes 

Yes 

No 

No 

Very  sober,  steady  young 

Yes 

Yes 

Yes 

Yes 

man. 



— 

Yes 

— 
No 

— 
No 

Yes 

Yes 

Yes 

? 

? 

— 

Is  not  known  ever  to  have 

worked  machines. 

Yes 

Yes 

Yes 

No 

No 

.  .  — 

Nn 

IN  O 

Coal  mining. 

Yes 

Yes 

Yes 

No 

No 

Ordin 

ary  minin 

g  boy 

IN  0 

JN  0 



I ';! : : ; '  ly   can't   say  how" 

employed. 

1  ca 

X  es 

X  es 

No 

No 

Never  out  of  Cornwall. 

Yes 

Yes 

No 

No 

No 

- — 

±Jci. I)   iivjU-it;    wjitiii  dUUUu 

Yes 

Yes 

No 

No 

No 

18  or  19.    For  many 

Yes 

Yes 

No 

No 

No 

years  was  an  agent. 

Yes 

Yes 

No 

No 

No 

General    mining.  No 

Yes 

Yes 

No 

No 

No 

mach'ne  work. 

No 

Yes 

Yes 

Family  left  the  neigh- - 

bourhood. 

Yes 

Yes 

Yes 

? 

Very  sober. 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

Very  steady,  sober  man. . 

Never  worked  in  Eng- 

Yes 

Yes 

No 

No 

land  after  15  years  of" 

Yes 

Yes 

No 

No 

Was  sub-agent  in  Africa. 

age.     Never  workedL 

machines  in  his  life. 
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lY.— Redruth 


No, 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

18 

52 

Hfemoptysis,  Syncope  

Tin  miner  

Various  Cornish  mines  from  11  years 
of  age  to  within  3  or  4  months  of 
his  death. 

19 

45 

Phthisis... 

Tin  miner  

West  Basset,  about  10  years  

South  Africa,  3  to  4  years   

20 

22 

Acute  cellulitis,  hyperpyrexia 

Tin  miner  ... 

Various  Cornish  mines,  about  6  years 

21 

62 

Pleurisy,  bronchitis   

Tin  miner  

22 

42 

Phthisis  pulmoualiB,  exhaus- 
tion. 

Gold  miner 

East  Pool  Mine  

Montana,  America,  9  years  

South  Africa,  8  years  

23 

33 

Pneumonia   35  days,  cardiac 
failure. 

Gold  miner 

Wheal  Uny  and  Cam  Brea  Mines  ... 
South  Africa,  5  to  6  years   

24 

34 

Miners'  disease  

Gold  miner 

Cornish  Mines,  till  about  29  

South  Africa,  ^\  years 

25 

35 

Miners'  disease  

Tin  miner  

East  Pool,  about  8  years   

Cumberland,  about  6  years  

East  Pool,  2  years 

26 

57 

Lung  disease,  4  months 

Gold  miner 

Various  Cornish  mines,  in  his  youth 
America  and  South  Africa  

27 

67 

Bronchitis,     heart  failure, 
dropsy. 

Gold  miner 

In  Cornwall,  America.  Mexfco,  Chili, 
Argentine,  South  Africa,  &c. 

2t; 

54 

Bronchitis,  asthma  exhaustion 

Tin  miner  

With  the  exception  of  a  year  or  two 
in  Durham  in  coal  mines  worked 
all  his  life  in  Cornish  mines. 

29 

66 

Bronchitis   

Tin  miner  ... 

Various  Cornish  mines,  till  nearly 
60  years  of  age. 

50 

36 

Phthisis  

Gold  miner 

Was  cabinet  maker  until  about  30 

years  of  age. 
Pouth  Africa,  4  years  

31 

46 

Pleurisy,     bronchitis,  heart 
failure. 

Tin  miner  

In  Cornish  mines,  till  about  25 

America,  3  J  years   

South  Africa,  about  11  months 
Cornish  mines,  20  years   

32 

44 

Tubercular  phthisis,  cardiac 
failure. 

Tin  miner  

Various  Cornish  mines,  till  about  32 

Ameiica,  2^  years   

Cam  Brea,  4^-  years   

India.  2  years  

33 

62 

Pneumonia,  cardiac  failure  ... 

Retired  gold  miner 

Various  Comish  mines  in  youth 
California,  great  number  of  years  ... 
South  Africa,  several  years  ... 

34 

33 

Phthisis  

Gold  miner 

Cam  Brea  Mine   

America,  10  months  

South  Africa,  4  years  

75 


Sub-District — cont. 


Nature  of  Employment. 

Stoping 

Driving 

Rock  Drills. 

Remabks. 

or 
Sinking 
by  hand. 

or 

Rising  by 
hand. 

Pitwork. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 
tendencies.) 

Yes 

Yes 

— 

Yes 

? 

— 

Worked  machine  for 
several  years,  but  not 
for  some  time  before 
his  death. 

Yes 

Yes 

— 

Yes 
Yes 

Yes 
No 

— 

Worked  drills  before 
going  to  Africa,  and 
whilst  there.  Fairly 
steady. 

Yes 

Yes 



Yes 
about 

Yes 
2  years. 



iiever  ouu  oi  ijugiciuu. 

— 

Family  left  the  neigh- 
bourhood. 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

No 
Yes 
Yes 

No 
No 
No 

No 
No 
No 

Did  all  kinds  of  mining 
except  rock-drilling. 
Very  sober,  steady 
man. 

Yes 

Yes 

— 

No 
Yes 

No 
Yes 

Fairly  steady. 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 
Yes 

Machines  about  2  years 
before  going  to  Africa. 

Steady  man. 

Yes 

Yes 

— 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

— 

Not  too  careful  of  him- 
self in  his  younger 

rltiT7a  ^PVPr  f^llti  fit 
Lid  V  S,         i^lCVCL     VJUU  yji. 

England. 

Yes 
Yes 

Yes 
Yes 

Yes 

No 

No 

No 
No 

— 

Is  not  known  to  have 

TXT  i'\'r'lr  a  r  1   tyi  q  ^>  ri  i  Tl*ia 

Yes 

Yes 

Yes 

No 

No 

Worked  at  mining  in  all 
these     countries,  but 
never  worked  machines. 

Family  left  neighbour- 
hood. 

Yes 

Yes 

Yes 

Yes,  in  Wh 
don't  know 

eal  Basset, 
how  long. 

Yes 

Yes 

Yes 

No 

No 

— 

— 

— 

— 

— 

Query    if    ever  worked 
underground,  chiefly  at 
surface    in  crushing- 
room. 

— 

Yes 
Yes 

Yes 

Yes 
Yes 

Yes 



No 

No 

Yes 

No 
No 

Yes 

Did  little  work  in  Africa. 

Machine  working  in  Wheal 
Agar  for  many  years 
during  this  latter  period. 

Family  gone  from  the- 
neighbourhood.  Sincfr 
found  in  Illogan. 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

No 
No 
No 
No 

No 
No 
No 
No 

Never    worked  drills 
Principally  a  timber 
man. 

Yes 
Yes 
Yes 

Yes 
Yes 
Yes 

Yes 
Yes 

No 
No 
No 

No 
No 
No 

Was  agent  most  of  the 
time  he  was  in  Africa. 

Never  worked  machines 

Yes 
Yes 

Yes 
Yes 

No 
No 
Yes, 
driving. 

No 
No 
No 

General  mining  ;  worked 
as  blacksmith  sharpen- 
ing tools  underground. 

Very  steady  man. 

* 
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I\\ — Redruth 


No. 

Age. 

Certified  Cause' of  Death. 

Certified  Occupation, 

Place  and  Duration  of  Work 
since  Boyhood. 

35 

37 

TjIITUT  fllClPflflJP    PflTl^ia.f.  ■ffl.TlllTP 

Grold  miner 

Various  Cornish  mines,  till  about  22 

America,  3^  years   

Cornish  Mines,  3^  years 

South  Africa,  7^  years   , 

36 

34 

Miners'  disease  

Gold  miner  ... 

Wheal  Agar   

South  Africa  (three  times),  12  years^ 

37 

65 

Bronchitis,     heart  failure, 
dropsy. 

Retired  tin  miner 

Many  Cornish  mines,  till  about  40 
years  of  age. 

38 

45 

Cancer  of  liver,  pleurisy 

Gold  miner 

Cara  Brea  Mines   

South  Africa,  1  \  years   

Cam  Brea,  \\  years   

India,  3  years  

.:39 

69 

Bronchitis,  heart  failure 

Retired  tin  miner 

Various  Cornisti  mines,  till  about  50 
years  of  age,  with  exception  of  a 
very  short  period  in  America. 

40 

35 

Fibroid      phthisis,  cardiac 
failure. 

Tin  miner  

Cam  Brea  till  about  30  years 

South  Africa  about  1  year   

Cam  Brea  about  3  J  years   

41 

22 

Rheumatism,    congestion  of 
lungs. 

Tin  miner  

Wheal  Basset,  1  year  ...   

East  Pool  and  Carn  Brea,  4  years  ... 

Phthisis ...       ■••  ■•• 

f3-nl(^  Tninp  ao*ATlf"i 
\jruj.u  iixiiic  digcuu  ... 

East  Pool  Mine,  till  about  22 

Australia,  3  years   

South  Africa,  3  times,  8  years 

India,  14  months   

43 

30 

Fibroid  phthisis   

Gold  miner 

Cam  Brea,  for  6  weeks  only  

South  Africa,  about  3  years  

■44 

32 

Phthisis   

Retired  silver  miner 

In  East  Pool,  3  or  4  years   

America,  9  years  ...   

45 

35 

Fibroid  phthisis   

Gold  miner 

Cam  Brea,  8  years   

India,  1  year   

Cam  Brea,  1  year   

South  Africa,  9  years  

46 

66 

Hsemoptysis   

Retired  tin]  miner 

Numerous  Cornish  mines,  till  about 
60  years  of  age. 

47 

32 

Abscess  of  liver   

Gold  miner 

East  Pool  and  Cam  Brea   

South  Africa,  about  4  years  

Carn  Brea.  about  1  year       ...  ... 

West  Africa  about  8  years  

48 

62 

Heart  disease   

Retired  silver  mine 
agent. 

Carn  Brea,  till  about  20  years  of  age 

California,  about  1  year   

Mexico,  30  years   

49 

62 

Chronic  nephritis,  asthma 

Tin  mine  manager 

Various  Cornish  mines,  all  his  life  ; 
never  out  of  England,  except  as 
inspector  for  a  short  time. 

50 

66 

Pneumonia 

Retired  tin  miner 

Various  Cornish  mines,  over  40  years  ; 
general  mining  of  all  kinds. 

51 

42 

Phthisis,  heart  failure 

Gold  miner 

East  Pool,  12  years   

South  Africa,  12  years 

77 


Sub-District — cont. 


Nature  of  Employment. 

Remarks. 

(Including  Alcoholic 
tendencies.) 

Stoping 

or 
Sinking 
by  hand. 

Driving 

or 
Sinkihg 
by  hand. 

Pitwork. 

Rock 

Driving 

and 
Rising. 

Drills. 

• 

Dtoping 

and 
Sinking. 

Other  Employment. 

Yes 

Yes 



No 

No 

_ 

Yes 

Yes 



No 

No 

_ 

Yes 

Yes 

— 

No 

No 

Yes 

Yes 

Yes 

Yes 

Mostly  machine  driving  in 

Africa. 

Yes 

Yes 

Very  steady  man. 

about 

6  years. 

— 

Yes, 

— 

Yes 

Yes 

2  years, 

about 

10  years. 

about. 

Yes 

Yes 

Yes 

No 

No 

— 

Never  out  of  England. 

Principally  shaftman. 

Yes 

— 

— 

No 

No 

Stoping  first,  then  timber- 

Did  very  little  ordinary 

man. 

miniTUT           TlT'lTlPlTlJll  1  V 
III             ,         Lfx  luvi  Liutlx  V 

— 

— 

— 

No 

No 

Ditto 

timberman.  Very 

No 

No 

Ditto 

steady. 







No 

No 

Ditto 

Yes 

Yes 

Yes 

No 

No 

— 

Yes 

Yes 

— 

Yes 

? 

— 

— 

Yes 

Yes 

Yes, 

— 

— 

Yes 

Yes 

2  years. 

Yes 

Yes 

— 

No 

No 

Never  out  of  Cornwall. 

Yes 

No 



Yes 

1 

Yes 

Yes 

No 

No 

General  mining  

Very  steady  man.  Did 

No 

No 



No 

No 

Did  no  mining. 

not  work  regularly  at 

Yes 

Yes 

— 

Yes 

Yes 

General  mining  about  4 

drills,  but  only  when 

years  out  of  the  8. 

he  could  not  get  other 

I 

I 

No 

No 

— 

No 

No 

Pipe  laying  underground. 

work. 

xes 

les 

No 

No 

Only  worked  6  weeks  in 

\ 

Yes 

Yes 



Yes 

Yes 

England  as  a  miner. 

Yes 

Yes 

— 

Yes 

? 

— 

Came       home  from 

\ 

1 

xes 

Yes 

? 

') 

America  blind  about 

3^   years  before  his 

death,  result  of  an 

accident. 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

No 

z 

Yes 

Yes 

Yes 

Yes 

— 

Yes 

Yes 

\ 

Yes 

Yes 

Yes 

No 

No 

Never  worked  out  of 

Cornwall. 

Yes 

Yes 

No 

No 

Very  steady. 

— 

— 

— 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

— 

No 

No 

Yes 

Yes 

No 

No 

Worked  in  Mexico  prin- 

Yes 

Yes 

No 

No 

cipally  as  timberman. 

Yes 

No 

No 

Very  steady. 

Yes 

Yes 

Yes 

No 

No 

Was     mine  manager 

nearly  31  years. 

Yes 

Yes 

Yes 

No 

No 

Never  out  of  Cornwall. 

Very  sober. 

Yes 

Yes 

No 

No 

Not  too  careful  in  his 

Yes 

Yes 

No 

No 

Was  shift  boss  for  several 

habits. 

years. 
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V. — Phillack  Sub-District 


No. 

Age. 

Certified  Cause  of  Death. 

Certified  Occupation. 

Place  and  Duration  of  Work 
since  Boyhood. 

1 

34 

Phthisis  

Gold  miner 

Cornwall.  15  years,  but  not  as  a  miner 
South  Africa,  3  years  ...   

2 

57 

Phthisis  

Tin  miner  

Cornwall,  from  boyhood   

3 

57 

Miners'  phthisis   

Tin  miner  

Cornwall,  from  boyhood   

4 

52 

Heart  disease,  nephritis 

Tin  miner  

Cornwall,  from  boyhood   

5 

64 

Phthisis  pulmonalis  

Tin  miner  ... 

Cornwall,  50  years   

6 

33 

Miners'  phthisis 

Tin  miner  

Cornwall,  10  years   

South  Africa,  8  years  ...  ... 

7 

45 

Miners'  phthisis   

Licensed  victualler 
(for   about  last 
year  of  his  life). 

Cornwall,  about  20  years   

South  Africa,  9  years  

8 

61 

Miners'  phthisis   

Tin  miner  

Cornwall,  from  boyhood   

(Mr.  Charles  Hosking,  Sub-Registrar). 


Nature  of  Employment. 

Stoping 

Driving 

Rock  Drills. 

Remarks. 

or 
Sinking 
by  hand. 

or 

Rising  by 
hand. 

Pitwork. 

Driving 

and 
Rising. 

Stoping 

and 
Sinking. 

Other  Employment. 

(Including  Alcoholic 
tendencies.) 

— 

Temperate. 

— 

— 

— 

Driving 

Tin  dresser 

30  years 

Farming  until  death 

Temperate. 



Driving 
5  years. 



Temperate 

— 

— 

Yes  [?] 

— 

— 

— 

Yes  [?] 

— 

Temperate, 

Temperate, 

Driving 

Temperate. 

Driving 

Yes, 
50  years 
[?]• 

Greengrocer  4  years 

Temperate. 

80 


APPENDIX  III. 


EXPERIMENTS  AND  OBSERVATIONS  ON  THE  AIR,  VENTILATION,  AND 
TEMPERATURE  OF  CORNISH  AND  OTHER  MINES. 
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In  the  course  of  our  inquiry  we  have  investigated  the  air  of  several  Cornish  Mines,^ 
and  the  present  Appendix  contains  the  main  results  thus  obtained.  For  purposes  of 
comparison  we  also  examined  the  air  of  two  ironstone  mines.  Ironstone  mining,  as  shown 
by  the  Decennial  Supplements  of  the  Registrar-General's  Reports,  is  an  extremely  healthy 
employment,  and  ironstone  miners  are,  in  particular,  exceptionally  free  from  respiratory 
diseases  up  to  the  age  of  55.    This  appears  from  the  following  tables. 


Annual  Deaths  from  All  Causes  but  Accident  per  1000  Living. 


15-20. 

20-25. 

25-35. 

35-45. 

45-55, 

55-65. 

Occupied  Males,  England  and  Wales,  1890-92  ... 

2-05 

4-5 

6-6 

11-5 

19-6 

35-3 

Tin  Jliners,  Cornwall,  1890-92   

2-0 

4-9 

7-2 

14-0 

32-9 

61-7 

„              „  1900-02   

1-1 

4-0 

12-5 

27-3 

38-4 

66-8 

All  Miners,       „  ,,   

1-2 

4-1 

20-1 

38-5 

43-4 

70-0 

Ironstone  Miners,  1890-92  

2-5 

3-5 

4-7 

6-9 

15-3 

31-4 

Farm  Labourers,  „   

1-35 

3-55 

4-7 

7-7 

12-1 

23-5 
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Annual  Deaths  from  Lung  Diseases  per  1000  Living. 


15- 

-20. 

20- 

-25. 

25- 

-35. 

35- 

-45. 

45 

-55. 

55- 

-65. 

Occupied  Males,  England  and  Wales,  1890-92  ... 

0 

95 

2 

7 

3 

7 

5 

9 

8 

6 

13 

0 

Tin  Miners,  Cornwall,  1890-92   

1 

3 

3 

7 

3 

9 

9 

5 

23 

0 

40 

7 

„              „  1900-02   

0 

5 

2 

6 

10 

5 

23 

2 

29 

6 

42 

8 

All  Miners,       „  „   

0 

7 

2 

7 

17 

3 

33 

2 

32 

2 

42 

6 

Ironstone  Miners,  lt90-92   

1 

<; 

1 

5 

2 

1 

3 

5 

7 

8 

18 

7 

Farm  Labourers,  „ 

0 

5 

1 

9 

2 

5 

3 

7 

4 

8 

7 

n 

A  few  words  will  suffice  as  to  the  methods  of  air-analysis,  &c.,  employed  in  the 
investigation.  The  percentages  of  oxygen,  CO2,  CO,  &c.,  in  the  air  were  determined  with 
an  apparatus  similar  to  that  described  by  Dr.  Haldane  in  the  Journal  of  Physiology, 
Vol.  22,  p.  465,  the  special  burette  for  air-analysis  being  employed,  and  the  combustible 
gases  being  determined  with  the  help  of  an  electrically-heated  spiral  of  platinum  wire. 
The  samples  were  collected  in  stoppered  glass  bottles,  with  the  precautions  described  in 
the  Journal  of  Hygiene,  Vol.  2,  p.  416.  Latterly,  however,  some  of  the  determinations  of 
CO2  and  CO  were  made  underground  by  means  of  a  portable  apparatus  devised  during  the 
course  of  the  inquiry.*    The  results  are  reliable  to  within  -01  per  cent. 

The  amount  of  moisture  in  the  air  was  determined  by  means  of  two  carefully  compared 
wet  and  dry  bulb  thermometers,  which  were  waved  about  in  the  air  until  the  readings 
became  steady.  For  reading  these  and  other  instruments  an  ordinary  pocket  buU'a-eye 
electric  light  was  found  very  useful. 

Rock-temperatures  were  determined  by  means  of  slovr-acting  thermometers  arranged 
as  follows.  An  ordinary  open-scale  verified  thermometer  was  enclosed  in  a  tube  of  stout 
glass  of  nearly  one  inch  diameter,  the  bulb  of  the  thermometer  being  embedded  in  a  cork 
fixed  in  one  end  of  the  tube,  and  the  other  end  of  the  tube  being  closed  by  another  cork. 
The  whole  was  then  inclosed  in  a  metal  case  with  a  cord  attached  and  pushed  to  the  end 
of  the  bore-hole,  which  was  then  closed  and  left  for  24  hours  or  more.  The  thermometer 
thus  inclosed  could  easily  be  withdrawn  and  read,  as  the  heat  of  the  hands,  surrounding 
air  &c.,  did  not  affect  the  reading  till  some  considerable  time  after  the  thermometer  was 
withdrawn,  the  cork  being  a  most  efficient  non-conductor  of  heat. 

Stone-dust  in  the  air  was  determined  by  drawing  the  air  through  a  small  plug  of 
cotton  wool  in  a  constricted  piece  of  glass  tube  by  means  of  a  brass  hand-pump  with  an 
efficient  valve.  The  plug  was  afterwards  burnt  and  the  residue  weighed.  The  wool  itself 
left  no  weighable  residue.  The  air  was  measured  by  counting  the  strokes  of  the  pump, 
the  capacity  of  the  latter  having  previously  been  ascertained,  and  care  being  taken  that  the 
full  amount  of  air  had  entered  the  pump  before  a  new  stroke  was  begun. 

DoLCOATH  Mine. 

This  mine,  which  is  situated  close  to  Camborne,  employs  about  700  men  underground, 
in  three  shifts.  Plate  L  represents  in  longitudinal  section  the  shafts  and  workings  in  the 
main  lode.  Plate  II.  shows  the  lodes  in  cross  section.  To  obtain  a  general  idea  of  the 
composition  and  amount  of  the  air  passing  through  the  mine  we  measured  and  anal3-sed 
the  air  passing  out  from  the  upcast  shafts  on  April  13th,  1903.  The  results  are  shown  on 
the  plate.  The  total  volume  of  air  passing  through  the  mine  was  68,300  cubic  feet  per 
minute,  or  about  300  cubic  feet  per  man  per  minute  on  an  average  of  the  24  hours.  In 
this  air  the  oxygen  was  on  an  average  diminished  from  20*94  per  cent,  to  20,874  per  cent., 
i.e.  by  '066  per  cent.,  while  the  CO2  was  increased  from  '03  per  cent,  to  "087  per  cent.,. 
i.e.  by  -057  per  cent.  It  will  be  seen  that  the  temperature  at  the  top  of  the  upcast  shafts 
varied  from  61°  to  72°,  according  to  the  depth  of  the  shafts.  In  all  cases  the  air  was 
saturated  and  misty.  Since  these  measurements  were  made  the  ventilation  has  been 
greatly  increased  in  consequence  of  the  connection  made  with  the  new  shaft  (see  Plate  II.). 
It  follows  from  the  figures  just  given  that  39  cubic  feet  of  COj  per  minute,  or  2,340  cubic 
feet  per  hour,  were  being  produced  in  the  mine.  There  were,  however,  not  more  than 
200  men  underground  at  the  time.  By  respiration  they  would  produce  only  about  200  cubic 
feet  per  hour,  their  candles  producing  about  100  cubic  feet  extra,  and  explosives  about 
20  cubic  feet.t  It  is  thus  evident  that  of  the  very  minute  proportion  of  CO,  present  in  the 
air  only  about  a  seventh  is  due  to  respiration  and  combustion  of  candles  and  explosives — 
so  small  a  proportior,  in  fact,  as  to  be  almost  incapable  of  detection  by  ordinary  methods 
of  analysis.  The  CO2  from  blasting,  and  d  fortiori  any  CO  or  nitrous  fumes  formed  at  the 
same  time,  would  be  absolutely  inappreciable  in  the  upcast  air  ;  and  as  a  matter  of  fact  no 
CO  was  found  in  the  air  of  the  shafts  and  stopes,  either  in  Dolcoath  or  in  any  other  mine 
■which  we  visited.  The  method  employed  would  have  detected  with  certainty  as  little  as 
•01  per  cent. 

*  A  complete  account  of  these  methods  of  analyses  will  shortly  be  published. 

t  The  explosives  used  per  day  at  Dolcoath  average  125  lbs.,  or  '36  lbs.  per  ton  of  mineral  raised. 
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Nearly  the  whole  of  the  formation  of  CO,  and  absorption  of  oxygen  in  the  mine  must 
have  been  due  to  chemical  processes  occurring  in  the  material  exposed  to  the  air.  Decom- 
position of  timber  may  perhaps  account  for  an  appreciable  fraction  of  this  oxidation,  but  it 
seems  probable  that  by  far  the  greater  part  is  due  to  oxidation  of  iron  i^yrites  and  conse- 
quent decomposition  of  carbonate,  or  bi-carbonate,  of  lime.  We  obtained  very  clear 
evidence  on  this  point  in  the  partly  driven  375-fathom  level,  west  of  Harriet's  shaft  (see 
Plate  I.).  This  level  had  been  left  unworked  for  a  considerable  time,  and  was  not  then 
ventilated  except  by  its  opening  to  the  shaft.  It  was  very  hot  (105°  F.),  and  as  it  also  had 
a  slight  rise,  the  warm  and  foul  air  inside  could  not  readilj^  escape.  The  air  was  so  bad 
that  it  was  impossible  to  keep  a  candle  alight  right  up  to  the  end.  An  analysis  of  a  sample 
collected  at  about  the  furthest  point  where  a  candle  could  be  kept  alight,  showed  that  the 
CO2  in  the  air  was  increased  by  3"32  per  cent,  and  the  oxygen  diminished  by  3"13  per  cent. 
On  the  roof  and  sides  of  the  level  there  were  abundant  deposits  of  hydrated  oxide  of  iron 
and  crystals  of  calcium  sulphate.  The  lode  itself  contained  much  iron  pyrites.  The 
leactions  occurring  were  apparently  as  follows  : — 

4  FeSg  +  15  O2  +  8  H2O  =  2  FegOs  +  8  H2SO4 ;  and 

8  H2SO4  +  8  CaO,  H20(002)2  =  8  CaS04  +  16  CO2  +  16  H2O. 

Bi-carbonate  of  lime  dissolved  in  the  water  percolating  the  lode  was  coming  into 
contact  with  the  products  of  oxidation  of  the  iron  pyrites  present  in  the  lode,  with  the 
result  that  oxygen  was  disappearing  and  oxide  of  iron,  sulphate  of  lime,  and  CO2  were 
being  formed,  and  that  fifteen  volumes  of  oxygen  were  disappearing  for  every  sixteen 
volumes  of  CO2  formed.  Where  the  sulphuric  acid  or  sulphate  of  iron  formed  comes  in 
contact  with  carbonate  instead  of  bi-carbonate  only  half  as  much  CO2  will  be  formed,  and 
where  no  carbonate  or  bi-carbonate  is  present  no  CO2  will  be  formed.  All  these  conditions 
are  met  with  locally.  We  have  observed  places,  for  instance,  where  the  drops  of  water  on 
the  roof  of  a  level  were  intensely  acid,  had  the  astringent  taste  of  sulphate  of  iron,  and 
gave  abundantly  the  chemical  reactions  of  sulphuric  acid  and  salts  of  iron.  In  other  places 
stalactites  are  formed  from  excess  of  carbonate  of  lime.  As  a  rule  the  volume  of  oxygen 
absorbed  f  fom  the  air  exceeds  that  of  the  CO2  produced,  as  will  be  seen  from  the  analyses 
given  below.  The  same  chemical  reactions  probably  account  for  the  formation  of  "  black- 
damp  "  in  coal  mines.* 

The  following  table  shows  the  results  of  a  series  of  analyses  made  at  various  points 
underground  in  Dolcoath  Mine.  The  letters  in  the  table  correspond  to  those  marked  on 
the  section  (Plate  I.),  and  show  where  the  samples  were  taken.  The  composition  of  other 
samples  taken  at  the  tops  of  each  of  the  upcast  shafts  is  marked  on  Plate  I, : — 


Table  I.— Air  from  Dolcoath  Mine,  16th  September,  1902. 


Oxygen 
per  cent. 

CO2  per 
cent. 

Oxygen 
diminished 
per  cent. 

CO, 

Temperature. 

Samples  taken  at 

increased 
per  cent. 

Dry  ' 
bulb. 

Wet 
bulb. 

Remarks. 

Surface 

20-94 

-03 

•00 

•00  \ 
1 

50  •O- 
55-0° 

1- 

A.  — 302  fathoms  level  in  eastern  (down 
cast)  shaft,  about  12,000  cubic  feet  per 
minute  passing  down. 

B.  — Same  level    at  end  of  cross-cut 
through  granite,  air  being  blown  in. 

20-94 
20-82 

•03 

•08 

1  '^^ 
\  -115 

■00 
-12 

•00 
•05 

62-0° 
82-0° 

59-5° 
81  •  5° 

€.—375  fathoms  level,  north  lode,  in  stope 

20-80 

}■» 

•08 

D. — 412  level,  large  open  gimnis 

20-85 

•095 

-09 

•065 

77-0° 

76-0° 

E.-440  „ 

20-83 

-09 

-11 

•06 

77-0° 

76-0° 

T. — 470  level.    Rise  in  cross-cut  north  of 
lode.    Drill  idle. 

1  20-66 
1  20-67 

•22 
•23 

1  -275 

•195 

91-0° 

89-0 

■G. — 455  level,  in  engine  shaft  (upcast)... 

20-85 

•095 

•09 

•065 

79^0° 

7S^0° 

H. — 220  level.   Taken  from  gig  in  engine 
shaft. 

1  20-81 

(  •115 
i  ^115 

}  .1, 

•035 

K. — 220  level,  Harriet's  shaft,  in  upcast 

part  5/2/04. 
L. — Same  level,  in  an  end  just  before 

blasting.    Drill  moved  back,  5/2/04. 
M. — 375  level,  off  Harriet's  shaft,  in  end 

60  fathoms  from  shaft.  Ventilated 

by  air-pipe. 
Same  level,  20  fathoms  from  shaft.  Both 

analyses,  28/4/03. 
Is'. — 338  level,  off  Harriet's.    In  end  a 

few  fathoms  in  from  winze.   Drill  out 

24/4/03. 

20-58 

20-68 
20-84 

•075 

-36 

•32 

•26 
•11 

•36 

•26 
•10 

•045 

•33 

•29 

•23 
•08 

91-  0° 

92-  5° 
81-0° 

88^5° 
89^0° 

*  See  Haldane  and  Meachem,  Trans.  Inst,  of  Mining  Engineers,  Vol.  XVI.,  1899. 
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Samples  B,  H,  K,  and  L  were  very  caref  ally  examined  for  CO,  CH4,  &c.,  but  no  traces 
were  found. 

These  analyses  clearly  show  that  except  in  some  of  the  ends  and  rises  the  gaseous 
impurities  met  with  in  the  air  of  the  mine  were  very  small  in  amount. 

Carnbrba  and  Tincroft  Mine, 

This  mine  is  on  the  same  series  of  lodes  as  Dolcoath,  and  the  general  arrangement  of 
the  mine  is  somewhat  similar. 


Table  II. — Air  from  Carnbrea  and  Tincroft  Mine,  17th  October,  1904. 


Oxygen 
per  cent. 

CO, 
per  cent. 

Oxygen 

COj 

Temperature. 

Samples  taken  at 

diminished 
per  cent. 

increased 
per  cent. 

Dry 
bulb. 

Wet 
bulb. 

Remarks, 

In  stope,  270  level,  west  of  Martin's  east 
shaft. 

20-91 

-06 

•03 

-03 

65 -0° 

330  level,  south  of  same  shaft,  in  air- 
current  from  Highborough  East  Shaft. 

20-91 

•05 

•03 

•02 

68-5° 

66-5° 

362  level,  soiith-east  of  same  shaft  on  level, 
midway  from  shaft  to  end. 

20-86 

•08 

•08 

-05 

85-5° 

85-5° 

Same  level  at  end.  Compressed  air 
blowing  out  freely  from  open  end  of 
pipe. 

20-72 

-20 

•22 

•17 

89-5° 

85-0° 

390  level,  south  of  Highborough  East 
Shaft.  On  level  midway  from  shaft  to 
end. 

20-58 

•36 

At  end,  same  level,  rock  drill  at  work ... 

20-67 

-235 

-27 

-205 

90-0° 

88-0° 

370  level,  same  shaft,  half  way  along 
level  to  end,  where  rise  is  begun. 

20-59 

-35 

89-5° 

89-0° 

Same  level,  at  rise  125  fathoms  from 
cross-cut  to  shaft.  Rock  drill  at  work. 

20-71 

-23 

89-9° 

8S-0° 

It  should  be  remarked  that  the  last  six  samples  were  taken  in  levels  with  blind  ends. 
In  the  stopes,  open  levels,  and  shafts  the  air  seemed  to  be  very  free  from  gaseous  impurities. 
Several  weeks  elapsed  before  some  of  the  samples  from  Carnbrea,  West  Kitty,  and  East 
Pool  Mines  could  be  analysed,  and  it  was  found  that  some  moisture  had  condensed  inside 
the  glass  of  several  of  the  sample  bottles.  As  water  slowly  dissolves  alkali  from  the  glass, 
and  this  alkali  absorbs  CO2  from  the  air  inside  the  bottles,*  the  CO2  determinations  for 
these  samples  had  to  be  rejected. 

East  Pool  and  Agar  Mine. 

This  mine,  which  is  near  Carnbrea  and  Dolcoath,  but  is  not  so  deep,  has  good  through 
ventilation  between  the  East  Pool  and  Agar  shafts.  The  connection  was  made  on  the 
amalgamation  of  the  two  mines  a  few  years  ago.    The  stopes  are  cool  and  fresh. 


Table  III.— Air  from  East  Pool  and  Agar  Mine,  21st  November,  1902. 


Oxygen 
per  cent. 

CO2 
per  cent. 

Oxygen 

CO, 

Temperature. 

Sample  taken  at 

diminished 
per  cent. 

increased 
per  cent. 

Dry 
bulb. 

Wet 
bulb. 

Remarks. 

Stope,  215  level,  at  junction  of  East  Pool 
and  Agar  workings. 

(  20-87 
)  20-88 

1 

f  ~ 

•065 

65-0° 

Stope,  212  level,  at  bottom  of  New  Shaft 

20-91 

•03 

63-5° 

Top  of  rise  from  270  level,  Agar  Shaft, 
f-hour  since  blasting. 

20-01 

•75 

-93 

-72 

87-0° 

No  CO. 

Top  of  rise  10  fathoms  up  from  212  level 
in  New  North  Lode.  Men  out  an 
hour. 

20-51 

-33 

-43 

-30 

80-5° 

On  235  level  above  stope,  near  Agar 
Shaft  (upcast).  Air  smoky  from 
blasting  below  on  stope. 

20-86 

•08 

76-5° 
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West  Kitty  Mine. 

This  is  a  comparatively  shallow  mine  situated  at  St.  Agnes,  and  diflEers  greatly  from 
the  mines  near  Camborne. 


Table  IY— Air  from  West  Kitty  Mine,  17th  November,  1902. 


Oxygen 

CO, 

Temperature. 

Oxygen 
per  cent. 

CO2 
per  cent. 

Sample  taken  at 

diminished 
per  cent. 

increased 
per  cent. 

Dry 
bulb. 

Wet 
bulb. 

Bemarks. 

50-fath.om  level  in  Thomas'  Shaft  (up- 

20-76 

•14 

•18 

•11 

cast). 

Off  same  level  at  end.  half-hour  after 

20-13 

-53 

•81 

•50 

67^0° 

66-0° 

Contains 

blasting  with  gelignite.  Smok}'. 

-02  °/  of 

96  level  off  same  shaft  in  stope.  Two 

20-73 

•15 

•21 

•12 

67-5° 

67-0° 

CO. 

hours  after  blasting.    Still  smoky. 

Men  at  work. 

Cross-cut    from  Wheal    Kitty  stopes. 

20-74 

•20 

64-0° 

63-0° 

Strong  air-current.    Same  level. 

65  level  in  end.    About  1^  hours  after 

20-53 

-305 

•41 

•275 

69-0° 

67-0'"' 

blasting.    One  man  working. 

Levant  Mine. 

This  mine  is  situated  near  St.  Just,  a  few  miles  from  Land's  End.  The  workings  are 
under  the  sea.  There  are  three  shafts  opening  on  the  top  of  the  cliffs  and  all  on  the  main 
lode,  which  only  inclines  slightly  to  the  north.  These  shafts  are  close  together.  The  one 
furthest  east  and  inland  is  the  man-engine  shaft,  and  contains  the  only  man-engine  now 
left  in  England.  There  is  almost  no  air-current  in  this  shaft,  as  it  is  obstructed  by  the 
man-engine  platforms  ;  but  a  slight  upcast  current  can  be  detected  at  places.  The  middle 
shaft  contains  the  pump.  At  the  adit  level  near  the  top  a  slight  downcast  current  can  be 
detected  in  this  shaft,  but  at  the  bottom  there  is  a  very  distinct  downcast  current.  The 
shaft  next  the  sea  and  furthermost  west  is  the  winding  shaft.  In  this  shaft  there  is  a  very 
slight  downcast  current  at  the  adit  level,  but  a  fair  downcast  current  at  the  bottom.  So  far 
as  we  could  ascertain  by  anemometer  observations  at  the  adit  level,  less  than  5,000  cubic 
feet  of  air  per  minute  were  entering  the  mine.  Both  anemometric  observations  at  the  adit 
level  and  analyses  of  the  air  in  the  downcast  shafts  at  the  bottom  jproved  that  the  large 
air-current  leaving  the  downcast  shafts  at  the  bottom  consisted  mair>ly  of  air  which  had 
already  circulated  through  the  mine.  This  air  passed  upwards  through  old  submarine 
workings,  where  it  was  cooled,  and  then  entered  the  skip  and  pumping  shafts  (which  are 
close  together  and  in  free  communication)  to  pass  downwards  and  circulate  thi-ough  the 
workings  again.  It  felt  fairly  fresh,  and  so  far  as  we  could  judge  was  not  distingaishable  by 
the  senses  from  pure  air.  From  the  bottom  of  the  skip  shaft  the  air  passes  out  to  sea 
along  the  278  fathoms  level  (pony  road),  and  then  down  winzes  to  the  deep  sub- 
marine workings,  from  which  ore  is  raised  to  the  pony  road  by  two  submarine  shafts  with 
winding  apparatus  worked  by  compressed  air.  The  workings  run  out  about  a  mile  under 
the  sea.  The  air  from  the  bottom  workings,  which  are  very  hot,  ascends  through  the 
stopes  and  gunnises  above,  where  it  cools  and  condenses  moisture.  The  consequence  is 
that  the  whole  mine  is  damp  although  very  little  water  needs  to  be  pumped. 

The  mine  is  provided  with  an  excellent  "  dry,"  which  is  reached  by  an  underground 
passage  from  the  man  engine  shaft,  so  that  men  coming  up  are  not  exposed  to  the 
weather  until  they  have  changed  their  clothes. 

Table  V. — Air  from  Levant  Mine. 


(First  six  samples  collected  18th  December,  1902  ;  the  rest  collected  23rd  April,  1903.) 


Oxygen 
per  cent. 

CO, 
per  cent. 

Oxygen 

CO, 

Temperature. 

Samples  collected  at 

diminished 
per  cent. 

increased 
per  cent. 

Dry 
bulb. 

Wet 
bulb. 

Bemarks. 

230  level  in  skip  shaft  (strong  downcast), 
1  p.m. 

20-58 

•36 

70-0° 

69  •O" 

278  level  in  skip  shaft.  6  p.m. 

j  20-60 
1  20-59 

-235 
-225 

1  ^345 

•20 

74-0° 

72^0° 

No  CO. 

230  level,  800  yards  west  of  skip  shaft, 
under  sea. 

Same  level  at  end  1,600  yards  under  sea 

from  skip  shaft.    No  rock  drill. 
250  level,  1,200  yards  west  of  skip  shaft 

20-44 
20-07 
20-35 

-30 
•62 
-295 

•50 
•87 
•59 

•27 
•62 
•265 

84  •O" 
80  •O" 
86  •  5° 

84  •O" 
80 -0» 
86-5° 

No  CO. 

Same  level,  at  end  about  1,600  yards 

19-94 

•74 

1-00 

-71 

82  •  5° 

82-5° 

from  skip  shaft.    No  drill  here. 
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Table  V. — continued. 


per  cent. 

CO^ 
per  cent. 

Oxygen 

CO^ 

Temperature. 

Sample  collected  at 

diminished 
per  cent. 

increased 
per  cent. 

Dry 
bulb. 

Wet 
bulb. 

Remarks. 

278  level  near  skip  shaft,  in  main  air 
current  from  skip  and  pumping  shafts. 

20-51 

•265 

•43 

•235 

72^5° 

71-0° 

302  level  in  main  air- current  at  bottom 
of  long  winze. 

20-45 

-285 

■49 

•255 

81  •  5° 

80  •  5° 

Same  level,  at  stable,  1 0  fathoms  east  of 
New  Submarine  Shaft.  Dry,  little  air 
current. 

20-40 

-33 

•54 

•30 

87-50 

85  "0° 

326  level.  Close  to  escape  valve  for  com- 
pressed air,  much  air  blowing  ofP. 

20-43 

•30 

•51 

•27 

87-0° 

84^0° 

Same  level  at  end  east  of  New  Sub- 
marine. Compressed  air  blowing  out 
of  pipe  about  10  fathoms  back. 

20-63 

•22 

•41 

•19 

92-5° 

90^0° 

S38  level  at  east  end,  about  10  fathoms  in. 
Drill  at  work. 

20-77 

•15 

•17 

•12 

88-0° 

82  •0° 

92°  after 
stopping 
drill. 

Neartop  of  Man-Engine  Shaft,  2  fathoms 
below  adit. 

20-46 

•285 

•48 

■255 

69-0° 

68  •  5° 

It  will  be  seen  from  these  analyses  that  the  gaseous  impurities  in  the  air  of  the 
Levant  Mine  are  on  the  whole  far  greater  in  amount  than  in  any  of  the  other  Cornish 
mines  visited.  The  difference  is  most  marked  on  the  open  levels,  stopes,  &c.  The  air 
entering  the  mine  by  the  downcast  shaft  is  far  more  impure,  chemically  speaking,  than  the 
air  in  the  upcast  shafts  of  any  of  the  other  mines  examined.  Much  the  purest  air  met 
with  was  at  the  end  of  the  bottom  level  with  a  drill  at  work.  What  is  most  striking, 
however,  is  the  high  temperature  of  the  mine.  Thus,  following  the  downcast  current,  the 
temperature  at  the  bottom  of  the  long  winze  on  the  302  fathoms  level  was  80'5",  while  at 
the  302  fathom  level  in  the  downcast  shaft  at  Dolcoath  the  temperature  was  only  62°.  The 
<lilference  is  due  to  the  restricted  admission  of  fresh  air  at  Levant.  Levant  has,  however, 
the  great  advantage  as  regards  health  conditions  that  it  is  almost  everywhere  damp,  so  that 
there  is  little  dust  ;  and  it  has  the  reputation  of  being  a  relatively  healthy  mine.  The 
amount  of  work  per  shift  which  can  be  done  by  a  man  is  somewhat  limited  on  account  of 
the  high  temperature  ;  and  persons  visiting  the  mine  are  apt  to  be  disabled  by  rise  of 
body  temperature  unless  they  divest  themselves  of  as  much  clothing  as  possible,  and 
carefully  guard  against  over-exertion.  The  miners  have  a  very  healthy  appearance  ;  and 
the  ponies,  which  live  on  the  278  fathom  level  and  are  never  brought  to  the  surface,  seem 
also  to  be  very  healthy.  There  is  no  ankylostomiasis  among  the  miners,  and  this  is 
probably  attributable  to  the  fact  that  the  water  of  the  mine  is  very  salt.* 

LUMPSEY  AND  ESTON  IRONSTONE  MINES. 

These  mines  are  situated  in  the  Cleveland  district  in  the  north  of  Yorkshire,  and  were 
selected  on  the  advice  of  Mr.  A.  L.  Steavenson  and  Mr.  Donald  Bain,  H.M.  Inspector  of 
Mines,  as  typical  examples  of  the  mines  in  the  district.  The  iron  occurs  in  thick  seams  in 
the  form  of  carbonate.  The  method  of  working  is  by  pillar  and  stall,  and  the 
ventilation,  which  is  produced  by  fan,  is  carefully  arranged,  regulated,  and  measured,  just 
as  in  a  coal-mine.  Fire-damp  is  only  occasionally  met  with  in  appreciable  amounts 
on  the  edges  of  the  goaf.  The  mineral  is  entirely  got  by  blasting  with  compressed  gun- 
powder, of  which  very  large  quaniities  are  used.  The  holes  are  drilled  by  rotary  drills, 
mostly  by  hand  ;  but  a  number  of  electric  rotary  drills  are  also  employed.  The  ore  is  soft 
and  often  somewhat  oily  ;  and  the  drills  produce  no  appreciable  quantity  of  dust.  Some 
dust  must  be  produced  by  blasting,  but  this  seems  to  settle  quickly.  The  air  is  often 
pretty  thick  from  blasting,  but  the  suspended  matter  carried  away  as  smoke  seems 
to  be  chiefly  carbonaceous  to  judge  from  the  appearance  of  the  walls  of  return  air-ways. 
Nevertheless  a  good  deal  of  ironstone  dust  must  be  inhaled  by  the  men,  and  this  dust  is 
probably  more  or  less  harmless. 

LuMPSEY  Mine,  Rotton. 

The  seam  lies  288  feet  below  surface.  290  men  are  employed  underground  in  one 
shift  and  30  horses.  About  330  lbs.  of  gunpowder  are  used  per  shift.  The  air-current  up 
the  upcast  shaft  is  85,000  cubic  feet  per  minute. 


*  Boycott  and  Haldane,  Journal  of  Ilijgkiie,  Vol.  IV.,  p.  108,  1904. 
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Table  VI.— Air  from  Lumpsey  Mine,  29th  April,  1903. 


Sample  taken  at 

Oxygen 
per  cent. 

CO, 
per  cent. 

CH, 
per  cent. 

Oxygen 

Temperature. 

diminished 
per  cent. 

increased 
per  cent. 

Dry 
bulb. 

Wet 
bulb. 

Remarks. 

Intake  of  Cross-cut  District, 
300  yards  from  shaft.  13,600 
cubic  feet  per  minute. 

20-90 

•055 

— 

-04 

-025 

56-0° 

51-5° 

Middle  of  Cross-cut  workings. 
Rather  smoky. 

20-80 

-15 

■025 

•14 

•12 

63-0° 

61-5° 

No  CO. 

Return  from  same  district,  in 
which  there  are  80  men  and 
5  horses. 

20-74 

•175 

•03 

•20 

•15 

64-0° 

63-0° 

No  CO. 

South  return,  195  men  and  22 
horses  on  this  side.  Air- 
current  =  47,000  cubic  feet 
per  minute. 

20-73 

-175 

•025 

•21 

-145 

59-5° 

59-5° 

Top  of  upcast  shaft   

20-75 

•165 

-19 

-135 

EsTON  Mine. 

The  mine  lies  under  a  hill,  and  is  approached  by  open  drifts  on  the  hill-side  used  for 
haulage,  and  as  intakes,  tho'agh  there  are  also  downcast  and  upcast  shafts  immediately 
above  the  workings.  808  men  are  employed  undei-ground,  nearly  all  in  one  shift,  and 
65  horses.  The  total  ventilation  is  270,000  cubic  feet  per  minute.  About  750  lbs.  of 
gunpowder  are  used  per  shift. 


Table  VII.— Air  from  Eston  Mine,  30th  April,  1903, 


Oxygen 
per  cent. 

CO, 
per  cent. 

CHj 
per  cent. 

Oxygen 

CO, 

Temperature. 

Sample  taken  at 

diminished 
per  cent. 

increased 
per  cent. 

Dry 
bulb. 

Wet 
bulb. 

Remarks. 

Intake  of  Jubilee  District,  a 
long  distance  from  entry  of 
intake  drift.  20,000  cubic 
feet  per  minute. 

20-795 

•14 

•145 

-11 

55-0° 

54-5° 

Centre  of  Jubilee  workings. 
Smoky. 

20-34 

•395 

•04 

•60 

•365 

61-5° 

59-5° 

No  CO. 

Return  from  same  district,  in 
which  there  are  53  men  and 
5  horses.  Smoky. 

20-39 

•34 

•05 

•55 

-31 

60-5° 

60-5° 

No  CO. 

These  analyses  are  interesting  as  giving  for,  we  believe,  the  first  time,  a  fair  idea  of 
the  nature  and  sources  of  the  gaseous  impurities  met  with  in  the  air  of  ironstone 
mines,  where  the  ore  occurs  as  carbonate. 

In  the  cross-cut  workings,  Lumpsey  Mine,  there  were  80  men  and  5  horses,  who  would 
produce  by  respiration  about  95  cubic  feet  of  CO2  per  hour,  along  with  about  30  cubic  feet 
from  lights,  or  in  all  about  two  cubic  feet  per  minute.  The  ventilation  was,  however,. 
13,600  cubic  feet  per  minute,  and  carried  ofE  24  cubic  feet  of  CO2  per  minute,  or  12  times 
as  much  as  was  produced  by  the  men  and  lights,  so  that  nearly  all  the  CO2  was  produced 
by  other  causes  than  respiration  and  lights.  Each  man  used  on  an  average  about  a  pound 
of  gunpowder  per  shift,  producing  about  3  cubic  feet  of  CO2  and  CO,  so  that  in  all  about 
32  cubic  feet  of  CO2  and  CO  per  hour  or  0*5  cubic  feet  per  minute  would  be  produced.. 
This  quantity  diluted  in  13,600  cubic  feet  of  air  would  be  practically  inappreciable  by 
ordinary  gas  analysis.  The  impurities  in  the  air  must  thus  have  been  due  almost  entirely 
to  oxidation  processes  occurring  in  the  minerals. 

In  the  Jubilee  District,  Eston  Mine,  the  men,  horses,  lights,  and  gunpowder  would 
produce  about  110  cubic  feet  of  CO2  per  hour,  or  2  cubic  feet  per  minute,  while  the  return 
air  was  carrying  off  about  80  cubic  feet  per  minute,  or  40  times  as  much.  Practically 
speaking,  therefore,  the  impurities  in  the  air  had  nothing  to  do  with  the  presence  of  the 
men  in  the  mine. 

From  the  ratio  between  COo  formation  and  disappearance  of  oxygen  it  seems  probable- 
that  most  of  the  oxidation  going  on  in  these  mines  is  of  iron  pyrites  as  in  coal  mines.  The 
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carbonate  of  iron  itself  seems  to  be  little  liable  to  oxidation,  and  would  in  any  case  give 
quite  a  different  ratio  between  formation  of  CO2  and  disappearance  of  oxygen.  The  sniall 
am.ounts  of  fire-damp  in  the  air  seemed  to  consist  of  pure  methane  (CH4),as  the  contraction 
on  combustion  was  just  double  the  volume  of  CO^  formed.  This  fire-damp  probably  came 
from  the  shale  next  the  ironstone  seam,  and  possibly  the  shale  was  also  largely  responsible 
for  the  oxidation  occurring  in  the  mine. 

Air  op  Coal  Mines. 

As  shown  in  the  tables  printed  in  the  body  of  our  Report,  English  colliers  are  on  the 
whole  nearly  as  healthy  as  ironstone  miners,  and  up  to  the  age  of  55  suffer  considerably 
less  from  respiratory  diseases  than  occupied  males  generally.  We  have  not  thought  it 
necessary  to  make  any  new  investigations  of  the  air  of  coal  mines,  but  we  may  quote  here 
the  results  of  analyses  made  by  one  of  us  *  by  the  same  methods  as  were  used  in  the 
investigations  of  the  air  of  Cornish  and  ironstone  mines.  The  average  deficiency  of  oxygen 
in  seven  samples  of  return  air  was  found  to  be  0-67  per  cent,  (partly  due  to  presence  of 
fire-damp),  and  the  average  excess  of  CO/SSS  per  cent.  Of  this  CO2  only  an  extremely 
small  fraction  could  have  been  formed  by  men,  horses,  and  lights. 

Conclusions  drawn  from  the  Analyses. 

On  comparing  the  percentages  of  gaseous  impurities  in  the  air  of  Cornish  mines  with 
the  corresponding  impurities  in  the  air  of  ironstone  mines  and  coal  mines  it  will  be  seen 
that  except  in  "ends"  and  "rises  "  the  air  in  the  Cornish  mines  was,  on  the  whole,  purer. 
Except  in  the  case  of  Levant  mine,  the  air  in  the  stopes,  open  levels  and  shafts  was  found 
to  be  surprisingly  free  from  gaseous  impurities,  and  even  in  "  ends  "  and  "  rises,"  where  it 
must  be  remembered  only  a  comparatively  small  proportion  of  the  men  work,  the  gaseous 
impurities  were  not  usually  excessive. 

This  general  result  came  to  us  as  a  surprise.  It  is  certainly  the  case  that  far  less 
attention  is  paid  to  ventilation  in  metalliferous  mines  generally,  including  Cornish  mines, 
than  in  coal  mines  (with  which  ironstone  mines  may  be  included  as  regards  ventilation)  ; 
and  metalliferous  mines  are  commonly  believed  to  be  insufficiently  ventilated.  In  the 
case  of  some  metalliferous  mines  there  is  doubtless  abundant  justification  for  this  belief  ; 
but  in  the  existing  Cornish  mines  the  general  air-supply  to  the  stopes,  &c.,  is  certainly  in 
most  cases  very  free.  The  comparative  lowness  in  the  percentage  of  gaseous  impurities  in 
the  air  of  Cornish  mines,  and  also,  as  will  be  shown  below,  the  comparative  lowness  of  the 
temperature  of  the  workings  at  corresponding  depths,  is  due  to  the  fact  that  there  is  much 
less  oxidation  in  the  exposed  minerals  in  Cornish  mines  than  in  coal  mines  or  ironstone 
mines.  The  fact  that  in  spite  of  excellent  ventilation  in  ii-onstone  mines  the  air  in  them 
is  more  smoky  than  in  Cornish  mines  is  evidently  due  to  the  use  of  gunpowder  in  the 
former  and  nitro-glycerine  explosives  in  the  latter.  In  former  times,  when  gunpowder 
was  also  used  in  Cornish  mines,  the  air  was  very  smoky.  The  excellent  health  enjoyed  by 
ironstone  miners  shows,  however,  that  very  little  harm  arises  from  a  little  gunpowd.er 
smoke,  and  that  the  mere  smokiness  of  air  is  no  index  whatever  of  its  effects  on  health. 
The  stone-dust  produced  by  the  pulverising  action  of  detonating  explosives  is  doubtless 
much  more  deleterious  than  the  light  carbonaceous  smoke  produced  by  gunpowder  with 
its  far  less  violent  action. 

The  ventilation  of  a  Cornish  mine  depends  entirely  on  differences  of  temperature  in 
the  air  of  the  downcast  and  upcast  shafts,  and  corresponding  differences  of  temperature  in 
the  various  winzes,  stopes,  and  gunnises  throughout  the  mine.  The  shafts  are  small,  but 
as  they  are  frequently  sunk  on  the  lodes,  and  are  consequently  more  or  less  open  on  either 
side  to  the  workings,  air  can  usually  pass  up  or  down  very  freely  ;  and  as  the  connections 
between  upcast  and  downcast  shafts  are  very  free,  through  open  levels,  stopes,  and 
gunnises,  there  is  usually  scarcely  any  resistance  to  the  passage  of  air  across  from  shaft  to 
shaft — a  very  different  condition  from  what  obtains  in  coal  mines,  where  there  is 
necessarily  great  resistance  to  the  passage  of  air  round  the  workings  from  downcast  to 
upcast  shaft. 

It  might  be  supposed  that  variations  of  temperature  in  the  outside  air  would  very 
greatly  affect  the  air-supply.  For  instance,  the  air  at  the  top  of  the  main  upcasts  at 
Dolcoath  has  a  temperature  of  about  70°  to  72°,  and  in  summer  the  outside  temperature  is 
occasionally  higher.  Nevertheless  the  air  currents  in  the  shafts  are  not  markedly  less  in 
summer  than  in  winter.  The  reason  of  this  is  that  the  air,  in  travelling  down  the  downcast 
shaft,  is  rapidly  cooled  to  the  temperature  of  the  walls  of  the  shaft  (or  warmed  in  winter), 
and  this  temperature  varies  but  little  at  different  seasons  of  the  year,  and  is  always  much 
lower  than  that  of  the  upcasts.  In  fairly  deep  mines,  therefore,  variations  of  outside 
temperature  do  not  greatly  affect  the  ventilation,  although  they  certainly  do  so  in  shallow 
mines. 

A  further  point,  which  is  perhaps  at  first  sight  surprising,  is  that  in  the  absence  of 
doors,  curtains,  &c.,  the  distribution  of  fresh  air  throughout  the  open  workings  is  on  the 
whole  so  good.  This  is  due  to  the  fact  that  the  workings  are  usually  so  laid  out  that, 
except  in  ends  and  rises  there  are,  or  ought  to  be,  communications  everywhere  by  winzes 
with  levels  al)ove  or  below.  In  consequence  of  these  communications  warmer  air  always 
escapes  upwards.     Wherever  there  is  a  stagnation  the  air  will  rise  in  temperature  and 


*  Transactions  of  the  Institution  of  Mining  Engineers,  1895,  Vol.  VIII.,  p.  549,  and  1896,  Vol.  XI.,  p.  272. 
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consequently  tend  to  pass  upwards.  The  distribution  of  air  thus  regulates  itself  auto- 
matically, provided  the  workings  are  so  laid  out  as  to  allow  of  this  automatic  distribution. 
If  the  lode  or  deposit  of  ore  lay  horizontally  there  would,  of  course,  be  no  such  automatic 
distribution  of  the  air. 

Where  two  or  more  shafts  are  close  together,  and  at  the  same  time  in  free  communica- 
tion, as  at  Levant  mine,  the  air  of  course  short  circuits,  with  the  result  that  very  little  fresh 
air  passes  downwards,  in  spite  of  the  existence  of  large  air  currents  in  the  shafts  and  a 
good  circulation  through  the  mine  of  the  air  which  exists  in  it. 


Composition  of  Compressed  Air. 

In  accordance  with  our  terms  of  reference  we  have  made  investigations  into  the  com- 
position of  the  compressed  air  supplied  in  the  mines  for  the  purpose  of  working  rock- 
drills,  winches,  &c.,  and  for  ventilating  purposes.  It  has  been  suspected  that  this  air  is 
contaminated  in  the  compressors  by  coming  in  contact  with  heated  oil,  and  that  oily 
vapours  and  carbon  monoxide  and  dioxide  thus  become  mixed  with  the  air  and  caiise 
injury  to  men  working  rock-drills.  The  Transvaal  Miners'  Phthsis  Commission  has 
adopted  this  view,  and  an  Appendix  to  their  Report  gives  analyses  showing  in  the  case  of 
two  mines  as  much  as  'lO  per  cent,  and  -IS  per  cent,  of  CO  in  the  compressor  air,  together 
with  an  excess  of  "06  per  cent,  and  '02  per  cent,  of  CO2. 

We  have  examined  the  air  from  three  compressors — a  large  two-stage  compressor  at 
Dolcoath  ("  valvoline  "  oil  used  for  lubrication),  a  much  smaller  single  stage  compressor  at 
South  Crofty  Mine,  a  large  single-stage  compressor  at  Levant,  and  a  small  single-stage 
compressor  used  for  experimental  tests  at  Messrs.  Holman's  Rock-drill  and  Engineering- 
Works  in  Camborne.  The  lubricating  oils  used  were  of  very  different  qualities  and  prices. 
In  the  last-mentioned  case  the  samples  were  taken  direct  from  the  exhaust  of  a  drill,  and 
analysed  on  the  spot.  The  compressor  was  driven  hard,  so  that  it  became  extremely  hot^ 
and  a  cheap  lubricating  oil  was  purposely  used.  The  results  of  the  analyses  were  as 
follows  : — 


Table  VIII. —Air  from  Compressors. 


Oxygen 
per  cent. 

CO,  per 
cent. 

Oxygen 
diminished 
per  cent. 

CO., 
increased 
per  cent. 

CO  per 
cent. 

Other 
hydro- 
carbons 
per  cent. 

Dolcoath  compressed  air  pipe,  end  of 
morninof  shift. 

29-91 

•055 

•025 

•025 

•00 

•00 

Dolcoath  compressed  air  pipe,  during 
shift. 

•00 

•00 

Do.                do.  do. 

•04 

•01 

•00 

•00 

Do.                do.  do. 

•03 

•00 

•00 

•00 

South  Crofty  compressed  air  pipe,  early 
in  shift. 

•035 

•005 

•00 

•00 

Messrs.  Holman's  compressor,  exhaust 
.from  drill. 

•06 

•03 

■00 

•00 

Do.                 do.  do. 

■07 

•04 

•00 

•00 

Do.                 do.  do. 

•07 

•04 

•00 

•00 

Levant  compressed  air  pipe   

•00 

•00 

These  results  show  that  the  air  was  free  from  appreciable  quantities  of  either  CO  or 
hydro-carbon  vapours  (their  absence  was  ascertained  by  the  platinum  spiral  method),  and 
that  the  proportion  of  CO2  present  was  so  small  as  to  be  of  no  physiological  significance. 
A  very  slight  amount  of  oxidation  did  usually  occur  in  the  compressors,  but  so  little  as  to- 
be  practically  inappreciable. 

It  seems  very  improbable  that  CO  can  be  formed  in  the  compressors  under  normal 
conditions,  as  there  is  always  an  enormous  excess  of  oxygen  present,  so  that  if  oxidation 
occurs,  CO2  and  not  CO  will  be  formed.  Considering,  also,  that  if  as  much  as  -10  or  -13  per 
cent,  of  CO  had  been  present  in  the  compressed  air  referred  to  in  the  Transvaal  Miners*^ 
Phthsis  Commission's  Report  the  men  working  drills  in  ends,  &c.,  would  have  been  rapidly 
disabled,  we  think  there  must  have  been  error  as  to  the  presence  of  carbon  monoxide  in 
the  samples  examined.  The  same  Report  contains  a  description  of  a  case  in  America  of 
the  oil  in  a  compressor  firing,  with  fatal  results  to  four  men  working  in  a  rise,  who  were 
poisoned  by  CO.  Though  we  have  not  heard  of  any  such  case  resulting  fatally  in 
England,  we  entirely  agree  with  the  Transvaal  Commission  in  recommending  that  great 
care  should  be  taken  that  only  lubricating  oils  of  very  high  flash-points  should  be  used 
with  air-compressing  cylinders.    A  certain  quantity  of  oil  is  certainly  carried  forward  into 
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the  pipes  near  a  compressor,  as  it  can  be  seen  on  the  water  which  condenses  in  the  receiver 
as  the  air  cools  ;*  but  our  analyses  show  that  with  the  ordinary  precautions  the  amount  of 
oily  vapour  in  the  cooled  air  is  not  appreciable.  We  also  satisfied  ourselves  that  the  air 
smelt  quite  fresh  ;  and  we  have  never  noticed  any  inconvenience  of  any  kind  from 
breathing  exhaust-air  from  drills  in  close  ends  or  rises,  although  a  little  oil  from  the  drills 
themselves  is  certainly  often  blown  out. 


Air  of  "Ends"  just  after  Blasting. 


The  following  analyses,  made  at  Dolcoath  Mine,  show  the  composition  of  sainples 
obtained  just  after  blasting. 


Oxygen 

P6r  C6Dt, 

COj  per 
cent. 

Oxygen 
diminished 
per  cent. 

CO., 
increased 
per  cent. 

CO  per 
cent. 

Tempera- 
ture. 

In  end,  338  level,  Harriet's  shaft,  just 
before  blasting. 

20-84 

-11 

-10 

•08 

•00 

81-0" 

Same  end,  just  after  blasting  with 
gelatine  dynamite.  Dust  very  thick 
and  stifling. 

20-51 

•925 

-33 

•895 

•05 

85-0" 

In  end,  220  level,  Harriet's  shaft,  just 
after  blasting  six  holes  with  gelatine 
dynamite,  followed  by  blast  of  water 
and  air.    Air  clear. 

I  20-7li 

)  1 

•34 

•35 

1  -23 

•315 

•065 

In  end,  352  level,  Eastern  Shaft,  3  minutes 
after  blasting  two  holes. 

20-59 

•665 

•35 

•635 

•02 

In  end,  220  level,  Harriet's  Shaft,  just 
before  blasting. 

•36 

•33 

•00 

Same  place,  just  after  blasting,  followed 
by  blast  of  water  and  air.  5  lbs. 
gelatine  dynamite  used.    Air  clear. 

1^00 

•97 

•02 

It  will  be  seen  that  in  all  the  samples  taken  just  after  blasting  small  percentages  of  CO 
were  present ;  but  that  the  ratio  of  00  to  the  extra  CO2  due  to  the  blasting  is  by  no  means 
constant.  Although  the  percentage  of  CO  was  not  formidable  in  any  case,  there  can  be 
little  doubt  that  more  than  "l  per  cent,  would  be  often  enough  present.  It  should  be  remarked 
that  these  samples  were  taken  almost  immediately,  i.e.,  at  a  time  when  men  would  not  go 
in  under  ordinary  circumstances.  It  should  also  be  remarked  that  with  certain  other 
explosives  (e.g.,  guncotton  or  blasting  powder)  far  more  CO  would  have  been  present. 
Nitrous  fumes  were  not  distinctly  perceptible,  though  they  were  present  in  traces,  as 
shown  by  the  fact  that  slips  of  filter  paper  moistened  with  an  acid  solution  of  starch  and 
iodide  of  potassium  were  turned  blue  in  an  end  after  blasting. 

The  following  table  shows  the  composition  by  volume  of  the  gaseous  products  of 
combustion  of  some  of  the  chief  explosives,  as  ascertained  by  Sarrau  and  Vieille,  Karolyi, 
and  Noble  and  Abel. 


COj. 

H,0. 

N, 

0,. 

CO. 

NO. 

CH^. 

H,. 

H,,S. 

Nitro-glycerine,  exploded  under  pressure 

41-4 

34^5 

20^7 

3-4 

„             burnt  in  vacuo  

12-7 

1-3 

35-9 

48-2 

0-3 

1^6 

Guncotton,  exploded  under  pressure   

20-8 

25-3 

12-7 

28-9 

7-2 

3^2 

,,       burnt  in  vacuo 

18-4 

5-8 

41-9 

24^7 

1-3 

7^9 

Blasting  powder  

32^15 

19-03 

33-75 

2-73 

5-24 

7-10 

Gunpowder  (Curtis  and  Harvey,  No.  6) 

.50^22 

34^46 

7-52 

2-46 

3-26 

2-08 

It  will  be  seen  that  nitro-glycerine  when  properly  exploded  gives  off  no  poisonous  gas, 
but  that  if  it  burns  away  without  exploding  nitric  oxide  is  formed.  Other  nitro- 
explosives  also  give  nitric  'ixide  when  they  burn  quietly.  Gunpowder  and  guncotton 
give  fairly  large  proportions  of  carbonic  oxide,  and  gunpowder  gives  sulphuretted 
hydrogen,  which  is  intensely  poisonous.  One  pound  of  nitro-glycerine  yields  about 
5  cubic  feet  of  CO2  on  explosion.  Thus  ,5  lbs.  exploded  in  an  "  end  "  would  probably 
suffice  to  vitiate  the  air  ior  about  25  yards  back  with  1  per  cent,  of  CO2. 


17481 


*  The  oily  water  ought  to  be  blown  ofE  at  frequent  intervals. 
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Dynamite  is  a  mixture  of  about  75  per  cent,  of  nitro-glycerine  with  25  per  cent,  of 
tieselgahi-  as  an  absorbent.  Blasting  gelatine  is  a  mixture  of  about  91  per  cent,  of  nitro- 
glycerine with  9  per  cent,  of  guncotton.  The  "gelatine  dynamite"  or  "gelignite,"  which 
is  so  commonly  used  in  Cornish  and  other  metalliferous  mines,  is  a  mixture  of  about  65  per 
cent,  of  blasting  gelatine  with  about  35  per  cent,  of  an  "  active  "  absorbent  consisting  of 
sodium  nitrate  and  wood  meal. 


Action  on  Men  op  Gaseous  Impurities  in  the  Air  of  Cornish  Mines. 

The  air  of  a  mine  may  differ  as  regards  its  gaseous  constituents  from  pure  atmospheric 
air  in  several  respects.  The  percentage  of  oxygen  may  be  diminished  ;  the  percentage  of 
CO2  may  be  increased  ;  and  there  may  be  present  perceptible  proportions  of  CO,  NO2,  or 
other  gases. 

Effects  of  Deficiency  of  Oxygen. — If  air  containing  a  diminishing  percentage  of  oxygen 
"be  breathed  no  difference  can  be  detected  until  the  deficiency  exceeds  about  5  per  cent. 
With  a  deficiency  of  8  or  10  per  cent.,  however,  the  breathing  begins  to  become  distinctly 
deeper,  and  the  train  of  symptoms  familiar  to  mountaineers  as  "  mountain  sickness  "  begins  to 
be  produced.  A  deficiency  of  about  14  per  cent,  or  more  is  necessary  to  directly  endanger 
life,  but  dizziness  or  fainting  on  exertion  may  occur  with  a  less  deficiency  than  this.  The 
dangerous  effects  produced  by  air  which  is  very  deficient  in  oxygen  are  apt  to  be  produced 
.suddenly  and  with  very  few  warning  symptoms.  Fortunately  a  miner  is  always  warned 
by  his  light,  which  is  extinguished  by  air  deficient  to  the  extent  of  3  to  4  per  cent,  in  oxgyen. 
It  was  discovered  by  Paul  Bert  that  the  effects  of  oxygen  and  other  gases  depend  on  the 
pressure  which  they  exercise.  Thus  in  mountain  and  balloon  ascents  the  effects  of  diminu- 
tion in  the  pressure  exercised  by  the  oxygen  of  the  air  are  the  same  as  those  produced  by  a 
diminution  of  the  oxygen  percentage  at  ordinary  atmospheric  pressure.  It  is,  however,  a 
well-known  fact  that  an  ascent  of  about  5,000  feet,  corresponding  to  a  diminution  of  about  a 
sixth  in  the  atmospheric  pressure,  produces  no  ill  effects  whatever  ;  hence  it  is  only  what 
might  be  expected  that  a  considerable  diminution  in  the  oxygen  percentage  of  the  air  would 
likewise  produce  no  ill  effects.  Actually,  as  will  be  shown  below,  any  moderate  diminution 
in  the  oxygen  percentage  in  the  air  of  metalliferous  mines  is  usually  more  than  compensated 
by  other  causes,  so  that  in  any  air  in  which  a  light  will  burn  the  supply  of  oxygen  to  the 
lungs  is  better  underground  than  above-ground. 

Effects  of  Excess  of  Carbon  Dioxide  in  Air. — When  air  containing  an  increasing 
percentage  of  CO..,  is  breathed  the  effects  do  not  become  very  markedly  noticeable  during 
rest  until  about  3  per  cent,  is  present.  The  breathing  is  then  considerably  deeper  and  any 
exertion  causes  unusual  panting.  At  4  per  cent,  the  breathing  is  very  markedly  deeper, 
and  the  rate  of  breathing  is  usually  also  increased.  The  person  breathes  as  if  he  were 
exerting  himself  ;  and  with  any  slight  actual  exertion  there  is  marked  panting.  At  5  per 
cent,  there  is  marked  panting  even  during  rest  ;  and  with  still  higher  percentages  the 
panting  becomes  more  and  more  distressing.  At  the  same  time  the  face  becomes  flushed 
and  the  pulse  stronger  and  more  frequent.  Headache  is  also  apt  to  be  produced.  With 
more  than  10  per  cent,  the  gas  begins  to  have  a  stupefying  effect ;  and  with  more  than 
about  20  per  cent,  it  may,  if  breathed  for  a  long  time,  prove  fatal  to  warm-blooded  animals. 
Air  containing  only  about  3  to  5  per  cent,  may,  however,  be  breathed  by  animals  for  weeks 
without  causing  noticeable  bad  effects.* 

An  investigation  carried  out  by  Dr.  Haldane  and  Mr.  J.  G.  Priestley  during  the 
covirse  of  the  present  enquiry  has  thrown  considerable  further  light  on  the  action  of 
"CO2  and  the  part  which  it  plays  in  normal  breathing.  It  was  found  that  the  air  contained 
in  the  air-cells  of  the  lungs  contains,  at  normal  atmospheric  pressure,  a  percentage  of  COj 
which  is  almost  constant  for  any  individual.  (A  sample  of  this  air  can  easily  be  obtained 
"by  catching  in  a  tube  the  last  part  of  a  breath  of  air  as  it  is  expired.)  The  breathing  is  in 
fact  unconsciously  so  regulated  as  to  keep  the  percentage  of  CO2  in  the  air  of  the  lungs 
constant  at  about  5*5  or  6  per  cent.  Thus  if  more  CO2  is  produced  in  the  body  the  breathing 
becomes  slightly  deeper  or  more  frequent.  Similarly  if  the  percentage  of  CO2  in  the  air 
breathed  is  raised,  the  breathing  becomes  just  so  much  deeper  that  there  is  no  appreciable 
increase  of  the  COj  percentage  in  the  air  of  the  lungs.  The  regulation  is  extraordinarily 
delicate,  and  is  of  course  brought  about  quite  unconsciously.  If  there  is  only  1  per  cent, 
of  CO,  in  the  air  breathed  a  very  slight  increase  in  the  depth  of  the  breathing  is  sufficient 
to  effect  the  compensation,  but  with  higher  percentages  the  increase  becomes  more  and 
more  noticeable,  particularly  during  any  exertion.  It  is  very  difficult  to  suppose  that  any 
appreciable  harm  or  inconvenience  could  result  from  the  mere  breathing  constantly  of  air 
containing,  say,  less  than  1  per  cent,  of  CO2,  as  the  effect  on  the  breathing  is  very  slight, 
and  not  more  than  what  might  be  caused  by  an  alteration  of  diet,  or  some  extremely  slight 
muscular  exertion.  When,  however,  1  per  cent,  is  much  exceeded  a  man's  working 
capacity  begins  to  be  limited  by  the  extra  demands  on  his  breathing  power.  Older  colliers 
seem  to  have  often  suffered  in  former  times  from  shortness  of  breath,  due,  appa,rently,  to 
emphysema,  and  attributed  by  them  to  bad  air.  This  affection  may  perhaps  have  been  due 
to  the  constant  over-stretching  of  the  lungs  from  working  in  air  containing  2  or  3  per  cent, 
of  COj.  It  seems  to  have  been  a  common  thing  at  one  time  for  miners  in  non-fiery  mines 
to  work  in  air  which  would  scarcely  keep  a  candle  alight.  Such  air  would  usually  contain 
nearly  3  per  cent,  of  COj. 

As  already  mentioned,  the  physiological  effects  of  a  gas  depend  upon  the  pressure 
which  it  exercises.    For  instance,  the  CO2  in  air  containing  2  per  cent,  of  CO2  would 


*  Haldane  and  Lorrain  Smith,  Journal  of  Pathology,  Vol.  I.,  p.  168. 
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produce  t,he  same  effects  with  a  barometric  pressure  of  60  inches  of  mercury  as  in  air 
containing  4  per  cent,  of  CO2  at  a  barometric  pressure  of  30  inches.  The  increased 
barometric  pressure  underground  is  chus  a  factor  which  would  be  expected  to  have  some 
effect,  and  an  experiment  was  made  to  test  this.  The  percentage  of  CO2  in  the  air  of  the 
lung  air-cells  was  determined  at  the  bottom  ot  the  Dolcoath  engine  shaft  (2,2-40  feet  below 
sea  level)  at  Oxford,  and  at  the  top  of  Ben  Nevis  (4,406  feet  above' sea  level).  The  average 
results  of  several  determinations  at  each  place  were  as  follows  : — • 


Percentage  of  COj  in  lung- 
air-cells. 

Barometric 
pressure 

in  inches  of 
mercury. 

Pressure  of  CO,  in  inches 
of  mercury. 

J.  G.  P. 

J.  S.  H. 

J.  G.  P. 

J.  S,  H. 

Bottom  of  Dolcoath  

5-57 

5-01 

32-7 

1-82 

1-63 

Oxford  

6-19 

5-59 

29-9 

1-85 

1-67 

Top  of  Ben  Nevis   

7-065 

6-165 

25-4 

1-79 

1-56 

It  appears  from  these  experiments  that  the  percentage  of  COg  in  the  lung  air  falls  in 
proportion  as  the  barometric  pressure  rises.  In  other  words,  it  is  really  the  ^^ressure,  and 
not  the  percentage,  of  CO2  that  remains  constant  in  the  air-cells  of  the  lungs. 


Several  interesting  consequences  follow  from  the  facts  just  stated.  Firstly,  it  is  clear 
that  with  increasing  depth  and,  consequently,  increasing  barometric  pressure,  the  per- 
centage, and,  still  more,  the  pressure,  of  oxygen  in  the  lung  air-cells  rise  ;  for  the  oxygen 
percentage  in  the  lung  air  is  increased  in  proportion  as  the  CO2  percentage  is  diminished, 
and  vice  versa,  so  that  at  the  bottom  of  a  mine  the  oxygen  percentage  in  the  lung  air  will 
be  higher  than  at  the  surface.  But  the  atmospheric  pressure  at  the  bottom  is  also  higher, 
so  that  the  oxygen  pressure  in  the  lung  air  is  increased  in  two  ways  at  the  bottom  of  a 
mine.  In  the  above  experiment  the  percentage  of  oxygen  in  the  lung  air  would  be  about 
•5  per  cent,  higher,  and  the  pressure  of  oxygen  would  be  nearly  2  per  cent,  of  an  atmosphere 
higher,  so  that  the  physiological  effect  of  the  air  would  be  similar  to  that  of  air  2-5  per 
cent,  richer  in  oxygen  than  atmospheric  air  and  at  average  atmospheric  j^ressure.  Secondly, 
it  is  equally  clear  that  even  if  the  oxygen  percentage  in  the  mine  air  were  diminished  to  a 
very  noticeable  extent  it  is  not  probable  that  there  would  be  any  diminution  in  the  oxygen 
pressure  of  the  lung  air.  For  as  a  general  rule  diminution  of  oxygen  in  the  mine  air  gas 
goes  hand  in  hand  with  increase  of  CO^,  and  pretty  nearly  in  the  same  relative  proportions 
as  in  expired  air.  The  consequence  of  this  is  that  where  the  oxygen  percentage  is 
diminished  in  the  air  of  a  mine,  the  lung  ventilation  is  correspondingly  increased.  Hence, 
even  when  the  air  is  moderately  deficient  in  oxygen,  the  oxygen  pressure  in  the  lung  air 
will  still  be  higher  under  ground  than  above  ground.  To  take  an  example,  the  oxygen 
pressure  in  the  lungs,  and  consequently  the  oxygen  supply  to  the  blood  and  tissues,  must 
have  been  considerably  better  in  a  person  breathing  the  very  foul  air  of  the  deserted 
375  fathom  level  at  Dolcoath  (see  above,  p.  82),  wliere  a  candle  would  not  burn,  than  on 
the  surface. 

It  thus  appears  that  on  account  of  the  peculiar  physiological  relations  between  CO2  and 
the  regulation  of  the  breathing,  and  on  account  also  of  the  increased  atmospheric  pressure 
underground,  such  small  variations  as  are  found  in  the  percentage  of  oxygen  and  COj  in 
the  air  of  the  ordinary  working  places  in  Cornish  mines  could  not  by  themselves  cause  any 
harm  to  the  men.  The  excess  of  CO2  was  in  all  cases  less  than  one  per  cent,  and  provided 
this  limit  is  not  exceeded  we  think  there  is  no  reason  to  fear  any  effects  directly  due  to 
excess  of  CO2  or  diminution  of  oxygen.  Where,  however,  the  excess  of  CO2  exceeds 
about  one  per  cent,  the  efiPects  on  the  breathing  begin  to  become  distinctly  appreciable, 
particularly  during  work  ;  the  working  efficiency  of  a  man  begins  to  be  decreased,  and  the 
light  given  by  his  candle  is  also  greatly  diminished*.  Probably  also  he  is  more  apt  to 
breathe  with  his  mouth  open,  and  at  any  rate  he  breathes  more  deeply,  and  thus  absorbs 
more  dust  if  dust  be  present.  For  these  reasons  we  think  that  in  no  case  should  men  be 
allowed  to  work  regularly  in  air  containing  more  than  1  per  cent,  of  CO2.  Air  which  is 
so  foul  that  an  upright  candle  will  scarcely  burn  in  it,  usually  contains  2  to  3  per  cent, 
of  CO2,  and  is  certainly  quite  unfit  for  men  to  work  in,  although  there  is  no  danger  in 
going  into  such  air  for  a  short  time  in  case  of  necessity.  Air  in  which  a  candle  will  not 
burn  should  always  be  assumed  to  be  dangerous,  as  there  is  no  ready  means  of  ascer- 
taining whether  it  is  safe. 

Excess  of  CO2  and  a  deficiency  of  oxygen,  though  they  may  not  in  themselves  be 
sufficiently  great  to  be  of  importance,  may  of  course  be  an  index  of  other  impurities,  such 
as  organic  matter  from  the  bodies  of  the  persons  present,  candle  smoke,  poisonous  gases 
from  explosives,  &c.  For  the  general  air  of  a  mine,  however,  it  is  seldom  the  case  that  any 
very  considerable  part  of  the  CO2  present  comes  from  other  sources  than  the  slow  oxidation 
of  mineral  substances.    This  was  shown  to  be  the  case  by  examples  given  above.  Hence 


*  Angus  Smith  (^Appendix  B  to  Report  of  the  Boyal  Commission  on  Metalliferous  Mines,  p.  254,  1864) 
estimates  the  diminution  of  light  from  an  upright  candle  as  being  nearly  five  per  cent,  of  the  full  illuminating 
power  for  every  one  per  cent,  of  CO,^  in  the  air.  when  the  COj  is  produced  by  respiration  or  combustion  of 
candles,  and  is  therefore  accompanied  by  a  somewhat  greater  diminution  of  the  oxygen  percentage. 
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excess  of  COg  and  diminution  of  oxygen  have  by  no  means  the  same  significance  in  the  air 
of  mines  as  in  the  air  of  inhabited  buildings,  where  a  given  excess  of  CO2  in  the  air  is  an 
index  of  a  number  of  important  impurities  arising  from  the  persons  present,  the  gas 
burning,  &c.  Mine  air  containing  5  per  cent,  of  CO2  may  feel  perfectly  fresh  and  pleasant, 
"whereas  the  air  of  an  inhabited  room  vitiated  to  the  same  extent  by  persons  or  bj-  gas 
burning  (which  produces  sulphuric  acid)  would  feel  extremely  unpleasant. 

Effects  of  Carbon  Monoxide. — As  we  did  not  find  this  gas  to  be  present  in  appreciable 
amounts  in  the  air  of  Cornish  mines,  except  in  "  ends  "  or  "  rises  "  just  after  blasting,  and 
as  the  action  of  carbon  monoxide  was  very  fully  discussed  in  a  former  Report  to  the  Home 
Secretary*  by  one  of  us,  little  need  be  said  here  on  the  subject.  As  little  as  '2  per  cent, 
of  carbon  monoxide  in  air  may  produce  fatal  effects  if  breathed  for  over  an  hour, 
and  •!  per  cent,  will  gradually  disable  a  man  completely.  Even  "05  per  cent.,  if  breathed 
for  several  hours  may  cause  fainting  or  dizziness  on  exertion,  and  probably  anything 
over  "02  per  cent,  will  after  some  time  reduce  distinctly  a  man's  power  of  doing  work. 
Recent  experiments  by  one  of  us  have  tended  to  show  that  this  gas  is  in  reality  somewhat 
more  poisonous  than  was  stated  in  the  Report  first  referred  to. 

Carbon -monoxide  in  appreciable  proportions  ('01  per  cent,  or  more)  ought  certainly 
never  to  be  present  in  air  continuously  breathed  by  miners,  and  was  not  present  in  any  of 
the  open  workings  in  the  mines  we  visited.  Less  than  '01  per  cent,  would  certainly  make 
no  appreciable  diflEerence  to  a  miner  however  long  be  stayed  in  the  contaminated  air,  and 
there  is  no  reason  to  fear  that  the  gas  would  gradually  accumulate  in  the  blood  to  such  an 
extent  as  to  produce  symptoms. 

When  air  is  really  dangerous  from  admixture  with  carbon  monoxide,  the  presence  of 
the  gas  may  be  recognised  by  the  mouse  test  described  in  the  above-mentioned  report.  The 
animal  is  simply  left  in  the  suspected  air  for  a  few  minutes,  when  it  will  show  very  distinct 
symptoms  if  more  than  *1  per  cent,  of  CO  is  present.  If  only  about  •!  per  cent,  is  present  the 
animal  becomes  sluggish  and  unsteady  ingait,  while  with  larger  proportions  it  becomes  more 
and  more  helpless,  or  may  actually  die.  As  the  gas  acts  far  more  quickly  on  the  mouse  than 
on  the  man,  it  may  be  safely  carried  into  a  suspected  atmosphere  if  fresh  air  is  close  at 
hand.  Small  birds  may  also  be  used  for  this  test,  but  larger  animals  react  much  more 
slowly.  The  mouse  may  also  be  used  indirectly  in  another  way  as  a  much  more  delicate 
test.  The  animal  is  killed  at  the  place  after  being  left  about  ten  minutes  in  the  suspected 
air,  and  taken  to  the  surface,  where  a  drop  or  two  of  its  blood  is  obtained  by  opening  the 
heart  and  diluted  with  a  little  distilled  water.  A  very  dilute  solution  of  normal  blood  is 
then  prepared  by  diluting  a  drop  or  two  of  blood  from  some  one  on  the  surface.  This 
blood  must  be  so  diluted  that  it  has  a  yellow  tint  by  daylight  when  examined  in  a  test-tube. 
About  5  cc.  of  this  solution  are  poured  into  each  of  two  test-tubes  of  equal  size,  and  the 
solution  in  one  of  these  test-tubes  is  saturated  with  CO  by  allowing  some  lighting  gas  to  pass 
through  rubber  tubing  into  the  test-tube,  quickly  closing  it  with  the  thumb,  and  shaking. 
The  solution  rapidly  assumes  the  pink  tint  produced  by  saturation  with  CO.  Some  of  the 
blood  solution  from  the  animal  is  then  poured  into  a  third  test-tube  and  cautiously  diluted 
till  it  has  the  same  depth  of  colour  as  the  other  two  solutions.  Its  tint  will  now  appear 
pinker  or  yellower,  according  to  the  percentage  of  CO  which  was  present.  With  about 
'08  per  cent,  of  CO  in  the  air  the  animals  blood  will  be  about  half-way  between  the  pink  of 
the  saturated  blood  and  the  yellow  of  the  normal  blood  ;  with  "04  per  cent,  it  will  be  about 
a  third  of  the  way,  with  -02  per  cent,  a  fifth  of  the  way,  with  '16  per  cent,  two-thirds  of  the 
way,  and  so  on.  The  degree  of  saturation  of  the  blood  with  CO  can  be  roughly  judged  of 
by  the  eye,  so  that  as  little  as  "01  per  cent,  of  CO  can  be  detected  and  estimated  sufficiently 
accurately  for  practical  purposes.  We  found  this  method  very  useful  in  exploring  the 
mine  and  testing  the  air  in  every  part  on  the  occasion  of  a  recent  fire  at  Dolcoath.  As  a 
general  rule,  however,  it  was  easiest  to  determine  CO  on  the  spot  with  the  small  portable 
gas  analysis  apparatus  referred  to  above. 

In  metalliferous  mines  CO  is  only  produced  by  explosions  or  by  underground  fires  so 
far  as  we  are  aware.  Under  ordinary  conditions  it  is  met  with  in  appreciable  quantities 
only  in  ends  and  rises  after  blasting.  In  former  times,  when  black  powder  and  gun  cotton 
were  extensively  used  for  blasting,  there  must  have  been  considerable  risk  of  "  gassing  "  by 
CO.  Even  with  gelatine  dynamite,  etc.,  there  is  some  risk  if  the  ventilation  is  bad,  and 
the  charges  explode  badly. 

Nitrous  Fumes,  etc. — When  from  any  cause  nitro-explosives  burn  quietly,  instead  of 
detonating,  they  give  off  nitric  oxide  (NO),  which  at  once  combines  with  the  oxygen  of  the 
air  to  form  the  red  gas  nitric  peroxide  (NO2).  In  contact  with  moisture  this  further 
decomposes  to  form  nitrous  and  nitric  acids.  Persons  exposed  for  any  time  to  air  contain- 
ing much  of  this  mixture  are  in  great  danger.  The  effects  on  the  air-passages,  etc.,  are  of 
an  irritant  nature,  but  the  irritant  effect  at  the  time  is  not  so  great  that  a  man  unaware  of 
the  real  danger  will  always  endeavour  to  escape  at  once.  On  the  other  hand  the  effects 
which  may  develope  a  few  hours  after  the  exposure  are  most  serious.  Very  acute  bronchitis 
may  set  in  ending  rapidly  in  death.  Accidents  involving  the  death  from  bronchitis  of  as 
many  as  20  men  at  a  time  have,  for  instance,  sometimes  resulted  from  boxes  of  dynamite 
matching  fire  accidently  underground.  Although  no  such  serious  accidents  have  ever 
occurred  in  Cornish  mines  it  is  well  that  all  miners  working  with  nitro-explosives  should 
be  aware  of  the  danger  which  may  arise  from  nitrous  fumes  in  a  close  end  if  a  shot  has 
failed  to  detonate  and  burnt  quietly  instead.    If  this  has  occurred  the  peculiar  smell  of  the 


*  Beport  to  the  Home  Secretary  on  the  Causes  of  Death  in  Colliery  Explosions  [C— 8112]  1896. 
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nitrous  fumes  can  be  detected  at  a  considerable  distance  and  should  act  as  a  warning  to  be 
cautious  in  returning.  Those  who  do  not  know  this  smell  can  familiarise  themselves  with 
it  by  cautiously  lighting  a  small  piece  of  a  nitro-explosive. 

We  have  seen  nothing  to  lead  us  to  suppose  that  exposure  to  nitrous  fumes  has  anything 
directly  to  do  with  the  causation  of  lung  disease  among  Cornish  tin  miners.  With  the 
excellent  explosives  and  detonators  used  the  smell  of  nitrous  fumes  is  seldom  prominent 
after  a  blast,  though  it  is  easy  enough,  by  means  for  instance  of  slips  of  paper  dipped  in 
a  solution  of  starch  and  potassium  iodide,  to  detect  traces  of  nitrous  acid  in  the  air  of  ends 
after  blasting.  Small  quantities  of  both  NO  and  CO  seem,  indeed,  to  be  commonly  formed 
even  when  shots  are  fired  perfectly  satisfactorily,  and  with  explosives  which  ought 
theoretically  not  to  yield  either  kind  of  gas. 

Apart  altogether  from  both  CO  and  nitrous  fumes,  the  "  smoke  "  from  nitro-glycerine 
explosives  is  apt  to  cause  headaches  in  some  persons.  This  is  probably  due  to  the  presence 
in  the  air  of  very  small  quantities  of  nitro-glycerine  in  suspension.  It  is  well  known  that 
contact,  even  through  the  skin,  with  nitro-glycerine  is  apt  to  cause  severe  headache  in 
persons  not  accustomed  to  handle  it,  although  those  accustomed  to  it  are  unaffected.  The 
headache  caused  by  dynamite  smoke  seems  to  be  of  this  nature,  and  is  occasionally  incon- 
venient. In  factories  where  nitro-glycerine  explosives  are  made  the  employees  enjoy 
excellent  health,  although  they  are  constantly  handling  nitro-glycerine. 


The  Temperatures  in  Cornish  Mines. 

Although,  as  explained  in  our  Report  (p.  11),  we  do  not  attribute  the  excess  of  lung 
disease  among  Cornish  miners  to  high  underground  temperatures,  we,  nevertheless,  think 
that  it  may  be  of  use  to  discuss  shortly  the  causes  of  the  high  temperatures  observed,  and 
their  effects  on  men.  On  looking  over  Tables  I.  to  V.  it  will  be  seen  that  at  depths 
exceeding  about  250  f ai  homs,  or  1,500  feet,  temperatures  of  over  80°  are  commonly  met 
with  in  close  places,  such  as  ends  or  rises,  and  that  the  temperature  in  practically  the 
whole  of  the  present  workings  in  one  mine,  at  from  1,500  to  2,000  feet,  varied  from  80"  to 
92°.  Where,  as  is  commonly  the  case,  the  air  is  at  the  same  time  nearly  saturated,  such 
temperatures  are  at  any  rate  a  great  hindrance  to  work,  and  are  thus  a  source  of  much  loss 
to  both  mining  companies  and  miners. 

Effects  on  Men  of  High  Temperatures. — The  normal  body  temperature  of  man,  taken 
in  the  rectum,  varies  between  about  98°  in  the  early  morning  and  100°  in  the  early  after- 
noon. The  mouth  temperature  of  a  person  going  about  as  usual  is  generally  nearly  1° 
lower,  but  is  liable  to  be  further  lowered  by  accidental  circumstances,  so  that  it  is  not 
always  a  reliable  index  of  the  true  body  temperature.  During  muscular  work,  particularly 
in  warm  weather,  the  rectal  temperature  may  rise  to  101°  without  inconvenience  being 
caused,  but  a  rise  of  more  than  about  a  degree  further  causes  definite  discomfort,  and  more 
or  less  disables  a  man  for  working  purposes. 

As  heat  is  constantly  being  produced  by  the  body  it  must  be  got  rid  of  in  some  way 
in  order  to  prevent  the  body  temperature  from  rising  ;  and  during  muscular  work  a 
greatly  increased  amount  of  heat  (commonly  three  to  six  times  as  much)  must  be  got  rid 
of.  The  only  means  of  giving  off  this  heat  are  by  conduction,  radiation,  and  evaporation. 
When  the  temperature  of  the  environment  reaches  about  100°,  and  the  air  is  saturated,  it 
is  clear,  therefore,  that  a  normal  temperature  cannot  by  any  means  be  maintained,  even  in 
a  strong  air  current  and  with  all  clothing  removed.  A  normal  body  temperature  can, 
however,  still  be  maintained  with  air  temperatures  above  100°,  provided  the  wet  bulb 
thermometer  is  well  below  100°.  When  the  wet  bulb  thermometer  reads  100°,  the  extreme 
limit  of  temperature  is  reached  in  which  a  man  might  conceivably  remain  for  a  short  time 
without  being  disabled.  It  is  very  improbable,  however,  that  a  miner  could  remain  and 
continue  to  do  any  appreciable  work  in  such  an  atmosphere,  and  the  practical  limit  of 
working  temperature  is  certainly  a  good  deal  lower.  In  Ijevant  Mine  men  were  working 
in  saturated  air  at  a  temperature  of  92°,  but  the  work  they  performed  was  apparently  very 
light,  and  they  were,  of  course,  stripped  to  the  waist.  We  took  the  mouth  temperature  of 
two  miners  who  had  been  for  some  hours  in  a  temperature  of  88°  to  92°,  and  both  were 
below  99'2°.  Oar  own  experiences  in  Levant  Mine  were  somewhat  different.  On  our  first 
visit  to  this  mine  one  of  us  (J.  S.  H.)  experienced  much  discomfort,  and  the  mouth 
temperature  rose  to  102*5°.  Even  in  the  cooler  parts  of  the  mine  where  the  air  temperature 
did  not  exceed  86'5°,  the  air  being  saturated,  the  mouth  temperature  of  another  member 
of  the  party  (J.  S.  M.)  rose  to  101*5°.  At  the  time  we  were  only  walking  slowly,  and  had 
not  climbed  any  ladders,  but  were  wearing  flannel  underclothing  and  canvas  coats.  At  a 
second  visit,  when  we  climbed  down  to  the  very  warm  bottom  levels,  where  the  temperature 
was  about  92°,  and  afterwards  climbed  up,  the  mouth  temperature  of  one  of  us  (J.  S.  M.), 
who  had  kept  on  a  flannel  shirt  and  underground  coat,  rose  to  102"2  and  marked  discomfort 
and  shortness  of  breath  were  produced.  In  the  case  of  another  member  of  the  party 
(J.  S.  H.)  who  had  a  light  cotton  shirt,  open  in  front,  the  mouth  temperature  rose  to 
100'7,  though  no  definite  inconvenience  was  caused.  In  another  member  (F.  O.)  who 
was  similarly  clad,  and  was  an  assistant  manager  at  another  mine,  the  mouth  temperature 
only  rose  to  99*7°,  and  no  discomfort  was  felt.  It  seems  to  be  a  common  thing  for  visitors 
to  the  bottom  parts  of  the  mine  to  be  considerably  affected  by  the  heat  and  to  experience 
much  difficulty  in  climbing  up  again.  The  men  who  are  accustomed  to  the  mine,  on  the 
other  hand,  appear  to  bear  the  heat  perfectly  well,  and  not  to  suffer  at  all  in  health.  They 
do  not,  however,  seem  to  be  able  to  do  much  work. 


94 

The  following  are  notes  of  observations  made  by  one  of  us  (J.  S.  H.)  in  the  very  hot 
375  fathom  level  west  of  Harriet's  shaft  at  Dolcoath,  on  a  day  when  the  rock  drill  in  the 
end  was  not  at  work,  and  no  air  was  being  blown  in  through  the  ventilating  pipe.  The 
temperature  of  the  level  varied  from  about  90°  at  the  entrance  near  che  shaft  to  98°"  in  the 
end  ;  the  dry  and  wet  bulb  thermometers  reading  practically  the  same  at  all  parts  of 
the  level. 

11.30  a.m.,  at  surface.    Rectum  temperature,  100-2°  ;  mouth  temperature,  99-2°. 

12.2  p.m.  Entered  level  and  remainded  standing  at  place  where  air  temperature  was  94°  dry  and  93-6°  wet. 
All  clothing  removed  except  boots  and  stockings,  flannel  drawers  and  canvas  trousers. 

12.15  Sweating  profusely.  Eectum,  101°  ;  mouth,  99-8°.  Took  temperatures  of  two  miners  who  had 
been  in  the  end  mending  an  air-pipe  for  nearly  an  hour,  and  were  coming  out  to  "  cool  off."  In. 
each  the  mouth  temperature  was  101-6°. 

12.40  Eectum,  101-4°  ;  mouth,  100-8°.    No  discomfort. 

12.45  Urine,  101-5°. 

1.0  Some  throbbing  of  head. 

1.7  Rectum,  101-6° ;  mouth,  101-5°. 

1.12  Pulse  (standing),  138.   Walked  slowly  up  and  down  the  level  till  1.20. 

1.25.  Rectum,  102-6°:  mouth,  102°.  Pulse  (standing),  144.  Marked  throbbing.  Breathing  seems 
deeper,  and  there  is  a  tendency  to  breathe  through  the  mouth. 

1.45.  Rectum.  103-5°,  mouth  102-6°.  Pulse  (standing),  164  ;  (sitting),  140  Respirations,  20  ;  the 
breathing  being  both  deeper  and  more  frequent  than  usual.  Much  throbbing,  and  feeling  of 
general  di^comjfort. 

1.55  Came  out  into  air-current  in  a  short  cross-out  leading  to  the  level.  Air  temperature,  85-5°  dry  ; 
84-5°  wet.    Clothes  as  before. 

2.10      Rectum,  104-2° ;  mouth,  102-1°.    Feeling  better,  but  head  still  throbbing. 

2.20      Put  on  flannel  shirt  and  canvas  coat,  and  ascended  the  shaft  in  the  gig. 

2.30  In  office  near  the  top  of  the  shaft.  Air  temperature,  60°;  rectum,  103-9°;  mouth,  100-7° 
(10  minutes  observation).    Pulse  (standing),  124.    No  hyperpnoea  now. 

2.42  Rectum,  103-1° ;  mouth,  100-2°.  Pulse  (standing),  122  ;  (sitting),  106.  Quite  comfortable,  but 
still  perspiring.    Now  walked  about  J-mile  to  main  office,  and  drank  some  milk  and  soda. 

3.18  Rectum,  101-2°  ;  mouth,  99-6°.  Pulse  (standing),  112  ;  (sitting),  102.  No  sweating  now,  and' no 
discomfort. 

3.42  After  a  tepid  bath  and  dressing.  Rectum,  101-1° ;  mouth,  98-0°.  Pulse  (standing),  102 ; 
(sitting),  102. 

5.35  After  lunching  and  returning  from  the  mine.  Rectum,  100-1°  ;  mouth,  98-2°  ;  urine,  99-6°.  Pulse- 
(sitting),  98. 

11-30      Urine,  98-6° ;  mouth,  97-6°.    Pulse  (sitting),  84. 
9  a.m.,  next  day.    Rectum,  98-2°  ;  mouth,  97-6°  ;  urine,  97-9°.    Pulse  (standing),  80  ;  (sitting),  76. 

These  observations  show  that  the  subject  of  the  experiments  was  unable  to  maintain  a 
normal  body  temperature  in  still  and  saturated  air  at  94°.  Throbbing  in  the  head  and 
increased  frequency  of  the  pulse  were  the  most  marked  symptoms  observed.  The 
throbbing  was  not  marked  until  the  rectum  and  mouth  temperatures  had  reached  about 
101".5°  It  is  interesting  to  note  that  on  coming  into  cool  air  the  rectal  and  mouth 
temperatures  differed  by  as  much  as  3*2°,  although  the  mouth  was  kept  closed,  and  the 
thermometer  was  left  for  10  minutes  under  the  tongue. 

Serious  cases  of  heat-stroke  appear  to  be  practically  unknown  among  Cornish  miners, 
although  soldiers,  who  may  be  unable  to  divest  themselves  of  hot  and  uncomfortable 
uniforms,  often  suffer  severely  from  rise  of  body  temperature,  even  when  the  air  is  far  less 
warm,  moist,  and  stagnant  than  that  to  which  miners  are  commonly  exposed  ;  and  fatal 
cases  of  heat-stroke  among  soldiers  occur  occasionally  even  in  England.  A  miner  has  the 
advantage  that  he  can  divest  himself  of  his  clothing  and  can  stop  work  if  he  feels  too  hot. 
When,  however,  he  is  compelled  to  protect  himself  against  rise  of  body-temperature  by 
frequent  rests  his  work  is,  of  course,  greatly  hindered.  When  the  temperature  indicated 
by  the  wet  bulb  thermometer  exceeds  about  85°,  continuous  hard  work  in  a  mine 
seems  to  be  hardly  possible.  Horses  in  hot  collieries  are  particularly  liable  to  fatal 
injury  from  rise  of  body  temperature  unless  the  greatest  care  is  taken  that  they  are  not 
over- driven  or  stinted  as  regards  their  supply  of  water. 

The  high  temperatures  met  with  in  mining  operations  are  sometimes  set  down  as 
unavoidable,  and  due  simply  to  the  natural  high  temperature  of  the  rock,  or  of  the  lode 
itself,  or  to  the  heating  effects  of  explosives,  lights,  and  men.  On  the  other  hand  it  is- 
sometimes  assumed  that  by  sufficient  ventilation  the  workings  can  be  cooled  down  to  the 
temperature  of  the  air  above-ground.  Considerable  diversity  of  opinion  evidently  exists 
on  the  whole  question.  It  is  thus  desirable  to  discuss  one  by  one  the  factors  which 
determine  the  temperature  in  any  part  of  a  mine. 

1.  Natural  temperature  of  the  rock. — It  is  well  known  that  the  natural  temperature 
of  the  rock  increases  steadily  with  depth.  Numerous  reliable  observations  in  deep  bore- 
holes, shafts,  virgin  coal,  &c.,  indicate  that  on  an  average  there  is  an  increase  of  about  1° 
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for  every  70  feet*  of  depths  from  the  surface.  The  results  differ  very  distinctly  at  different 
places,  hovs^ever.  For  instance  at  Rose  Bridge  Colliery  the  increase  observed  was  1°  in  54*5 
feet,  while  at  Hamsteadf  and  Baggeridge  Wood  X  Collieries  in  South  Staffordshire  the 
increase  was  only  about  1°  in  110  feet. 

No  very  reliable  data  seems  to  have  hitherto  been  published  as  to  natural  rock- 
temperatures  in  Cornish  Mines.  As  will  be  explained  below,  rock-temperatures  taken  in 
boreholes  close  to  workings  which  have  existed  for  some  time  may  be  either  above  or 
below  the  natural  temperature  of  the  rock,  according  as  the  cooling  effects  of  air  and  water 
from  above,  or  the  heating  effects  of  oxidation  and  warm  air  or  water  from  lower  levels 
happen  to  predominate.  We  have,  therefore,  made  several  observations  at  Dolcoath  in 
virgin  granite  at  a  considerable  distance  from  the  present  workings.  The  first  three 
observations  were  made  in  4^-feet  bore-holes  during  the  sinking  of  a  new  vertical  shaft, 
about  a  quarter  of  a  mile  south  of  the  present  workings,  and  the  other  three  in  similar 
boreholes  at  the  ends  of  two  long  cross-cuts  driven  southwards  in  the  granite  towards  the 
line  of  the  new  shaft  (see  Cross  Section,  Plate  II.).  The  temperatures  observed  were  as 
follows  : — 


At   900  feet  

  62 

„  lOCO  „   

  67 

„  1100  .,   

  69 

„  1210  „   

  71 

„  1520  ,  

  76-5 

„  2160  „   

  87-5 

2160  „   

  87-5 

The  mean  temperature  on  the  surface  at  Dolcoath  is  about  .51°.  Hence  the  mean  rate 
of  increase  to  2,160  feet  was  1°  in  59-2  feet,  to  1,.520  feet  1°  in  59-6  feet,  and  to  1,210  feet  1^ 
in  60'5  feet.  The  observation  at  900  feet  is  probably  unreliable,  as  a  good  deal  of  water 
was  met  with  at  this  point.  It  would  thus  seem  that  at  Dolcoath  the  rate  of  increase  is 
about  1°  in  60  feet.  This  would  give  a  natural  rock  temperature  of  about  9.5°  at  the  455 
fathom  level  of  the  present  workings,  although  even  in  the  main  upcast  shaft  the  actual 
air-temperature  at  this  level  is  only  about  79°.  The  actual  temperatures  in  boreholes  a  few 
feet  deep  off  the  lower  open  levels  of  the  present  workings  are  mostly  near  the  air 
temperatures  at  the  same  places,  and  are  usually  much  below  the  calculated  natural  rock- 
temperature  {see  Plates  I.  and  II.).  In  some  places,  however,  the  air  temperatures 
observed  are  above  the  calculated  natural  rock-temperatures.  For  instance  in  the  (at  that 
time  deserted)  375  fathom  level  west  of  Harriet's  shaft  an  air-temperature  of  105°  was 
observed,  whereas  the  natural  rock-temperature  must  have  been  only  about  89°.  This 
level,  as  explained  above  (page  82)  had  been  abandoned  for  some  time,  and  was  very  hot, 
apparently  from  the  rapid  oxidation  indicated  by  the  composition  of  the  air. 

Production  of  heat  in  mines. — There  are  several  means  by  which  heat  is  produced  in 
mines.  Thus  the  persons  present,  the  lights,  and  the  explosives  all  produce  heat  by 
oxidation.  Another  and  enormously  more  important  source  of  heat  is,  however,  commonly 
ignored,  namely  the  production  of  heat  by  oxidation  of  the  exposed  minerals.  To  obtain 
some  rough  idea  of  the  practical  influence  on  the  mine  temperature  of  these  sources  of 
heat,  the  easiest  method  is  to  calculate  what  effects  the  heat  produced  by  them  would  have 
on  the  temperature  of  the  air,  assuming  that  all  the  heat  produced  by  them  were  taken  up 
by  the  air  current.  To  make  this  calculation  it  is  necessary  to  know  (1)  the  percentage  of 
oxygen  which  the  air  has  lost  by  oxidation  ;  (2)  the  extent  to  which  the  heat  production 
corresponding  to  a  given  percentage  loss  of  oxygen  is  capable  of  heating  the  air. 

It  was  shown  above  intypical  cases,  such  as  that  of  Dolcoath  Mine  (page  81)  and 
Lumpsey  and  Eston  Mines  (page  86),  that  oxidation  by  men,  horses,  lights,  and  explosives 
is  small  in  comparison  with  the  oxidation  of  minerals ;  also  that  the  oxidation  of  mineral 
matter  is  in  all  probability  chiefly  of  iron  pyrites.  We  may  therefore  approximately 
calculate  the  heat  production  in  a  mine  on  the  assumption  that  the  oxidation  is  of  iron 
pyrites.  It  would,  however,  make  little  difference  to  the  calculation  if  the  oxidation  were 
of  other  material,  such  as  carbon  and  hydrogen. 

The  actual  heat  of  combustion  of  iron  pyrites  does  not  seem  to  have  been  experi- 
mentally determined  as  yet ;  but  it  can  be  calculated  approximately  from  the  heats  of 


*  The  older  observations  gave  a  much  higfher  rate  of  increase  on  an  average,  but  a  good  many  of  the 
observations  were  unreliable.  Professor  H.  B.  Dixon  (First  Report  of  the  Royal  Commission  on  Coal  Supplies, 
Vol.  II.,  page  116)  quotes  a  number  of  observations  giving  a  mean  of  1°  F.  per  69  feet  in  boreholes  passing 
through  the  carboniferous  strata,  and  1°  in  76  feet  for  oldei  formations. 

t  Meachem,  Trans.  Institution  of  Mining  Engineers  Vol.  VIII.,  1895,  Haldane  and  Meachem,  Ibid 
Vol.  XVI.,  1899. 

X  Atkinson,  Report  of  the  Royal  Commission  on  Coal  Supplies,  Vol.  II. 
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combustion  of  iron  and  sulphur.  The  heat  of  formation  of  ferrous  sulphide  (FeSj)  is 
exceedingly  small  (Fe  +  S  =  24,500),*  and  the  same  is  doubtless  true  for  iron  pyrites 
(FeSa).    The  equations  for  the  heats  of  combustion  of  iron  and  sulphur  are  as  follows' : — 

2  Fe  +  3  0  =  FesOa  =  197,700  ;  and 
S  +  3  0  =  SO3  (solution)  =  141,000. 

Combining  these  equations  so  as  to  obtain  the  heats  of  combustion  of  iron  and  sulphur  in 
the  proportions  in  which  they  exist  in  iron  pyrites, 

2Fe  +  4S  +  15  0  =  FegOs  +  4  SO  3  =  197,700  +  (4  x  141,000)  =  761,700. 

A  small  addition  would  be  needed  to  represent  the  further  heat  liberated  in  the  decompo- 
sition of  calcium  carbonate  by  sulphuric  acid,  but  this  may  be  left  out  of  account,  as  the 
decomposition  in  question  may  only  occur  partially  {see  page  82),  and  the  heat  of 
formation  of  iron  pyrites,  which  would  tell  in  the  opposite  direction,  has  also  not  been 
allowed  for. 

From  the  above  equation  it  follows  that,  as  the  atomic  weight  of  oxygen  is  16,  for 
every  15  x  16  =  240  grammes  of  oxygen  consumed  in  oxidising  iron  pyrites,  sufficient 
heat  is  liberated  to  raise  761,700  grammes  of  water  1°  C,  or  for  every  gramme  of  oxygen 
consumed  about  3,170  gramme  calories  of  heat  are  liberated.  The  specific  heat  of  air  is 
•24 ;  1  gramme  of  oxygen  =  '70  litre  ;  and  1  gramme  of  air  =  -77  litres.    Hence  the 

3  170 

consumption  of  '70  litres  of  oxygen  would  liberate  sufficient  heat  to  warm    '       x  '77  = 

10,170  litres  of  air  by  1°  C.  In  other  words  the  consumption  of  one  part  by  volume  of 
oxygen  in  14,530  of  air,  or  '007  per  cent.,  would  give  heat  enough  to  raise  the  air  current 
1°  C.  or  1-8°  F.;  and  the  consumption  of  '01  per  cent,  of  oxygen  would  give  heat  enough 
to  raise  the  air-current  1'45°  C,  or  2"6°  F.,  provided  none  of  the  heat  was  absorbed  in 
evaporating  water. 

This  calculation  shows  the  great  significance,  in  relation  to  underground  temperature, 
of  the  slight  changes  in  composition  undergone  by  air  in  passing  through  a  mine  ;  for  a 
diminution  of  even  as  little  as  "l  per  cent,  in  the  oxygen  of  the  air  passing  through  the 
mine  will  correspond  to  a  heat  production  sufficient  (apart  from  evaporation)  to  raise  the 
temperature  of  the  air  by  26°  F .,  and  this  heat  production  might  entirely  neutralise  the 
cooling  effect  which  ventilation  would  otherwise  produce. 

It  may  be  well  to  state  here  that  the  percentage  loss  of  oxygen  by  air  in  travelling 
through  a  mine  is  not  quite  the  same  thing  as  the  diminution  in  the  percentage  of  oxygen  ; 
for  in  the  first  place  part  of  this  diminution  may  be  due  (in  coal  mines  at  least)  to  the 
addition  of  fire-damp  to  the  air  ;  and,  secondly,  the  real  loss  of  oxygen  may  be  partly  masked 
by  the  fact  that,  as  is  nearly  always  the  case,  the  air  has  been  diminished  in  volume  by  the 
oxidation  processes,  the  volume  of  CO2  formed  being  smaller  than  the  volume  of  oxygen 
absorbed.  Hence  it  is  necessary  to  calculate  from  the  nitrogen  percentage  in  the  return 
air  the  original  volume  of  oxygen  corresponding  to  the  percentage  of  oxygen  found  in  the 
return  air.  For  instance,  in  the  air  at  the  bottom  of  the  downcast  shafts  at  Levant  Mine, 
the  oxygen  percentage  was  diminished  by  '49  per  cent,  (i.e.,  from  20-94  to  20"45  per  cent.), 
and  the  CO2  increased  by  '255  per  cent.,  while  the  nitrogen  percentage  was  increased  from 
79*03  to  79*265.    Hence  the  original  volume  of  oxygen  corresponding  to  the  20'45  actually 

79-265 

found  must  have  been  20*94  x  -wttt^  =  21'00.    The  real  loss  of  oxygen  by  the  air  thus 

79*0o 

amounted  to  -55  per  cent.  The  difference  in  this  case  is  not  very  great,  but  the  proper 
method  of  calculation  should  be  kept  in  mind,  particularly  in  the  case  of  coal  mines. 

Where  heat  is  produced  by  the  combustion  of  explosives,  which  contain  their  own 
oxygen,  the  heating  effect  must  of  course  be  calculated  directly  from  the  weight  of  explosive 
used  ;  but,  as  shown  above,  the  heat  liberated  by  explosives  amounted  to  only  a  very 
minute  fraction  of  the  total  heat  formed  in  the  mines  which  we  investigated. 

On  examining  the  analyses  quoted  in  Tables  I.  to  V.  of  the  air  in  "  ends  "  and  "rises 
it  will  be  seen  that,  apart  altogether  from  the  gases  produced  by  explosives,  the  air  in 
these  situations  commonly  contains  -2  or  '3  per  cent,  less  oxygen  than  in  the  neighbouring 
shafts  and  open  levels.  The  oxidation  is  thus  sufficient  to  raise  the  temperature  of  the 
air  by  50°  to  80°,  or  by  12°  to  20°,  allowing  for  the  heat  rendered  latent  by  evaporation. 
It  is  thus  only  to  be  expected  that,  as  is  actually  the  case,  high  temperatures  should  be 
met  with  in  "ends"  and  "rises,"  in  spite  of  such  ventilation  as  ordinarily  exists.  Much 
of  the  heat  formed  by  oxidation  will  of  course  be  absorbed  by  the  rock,  but  the  layer  of 
rock  immediately  surrounding  the  "  end  "  or  "  rise  "  will  thus  be  raised  above  the  natural 
rock-temperature. 


*  The  data  quoted  are  from  Berthelot's  Thermo- Chimie,  Vol.  II.  The  figures  given  indicate  the  number  of 
unit  weights  of  water  raised  1°  C.  lor  each  unit  weight  of  either  of  the  elements  entering  into  the  reaction, 
multiplied  by  the  atomic  weight  of  the  element  and  by  the  number  of  atoms  of  it  required  to  form  a  molecule; 
of  the  resulting  substance.   Thus,  in  the  above  reaction,  1  X  56  grammes  of  iron  give  24.500  gramme  calories. 
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Warming  and  Cooling  of  Mine  Air  by  Compression  and  Decompression. — To  under- 
stand the  effects  of  air  currents  on  the  temperature  of  mines  it  is  necessary  to  take  into 
consideration  that  air  is  warmed  by  compression  and  cooled  by  expansion.  It  follows  from 
this  that  the  air  in  descending  a  dry  downcast  shaft  is  on  an  average  necessarily  heated  to 
some  extent,  since  the  barometric  pressure  is  greater  at  the  bottom  than  at  the  top.  This 
heating  effect,  and  the  corresponding  cooling  in  the  upcast,  is  of  course  quite  independent 
of  the  increase  in  the  natural  temperature  of  the  strata,  and  its  true  cause  is  commonly 
overlooked.  The  increase  of  temperature  from  compression  amounts  to  about  5.j°  F.  for  every 
1,000  feet  of  descent,  whereas  the  natural  temperature  of  the  rock  usually  increases  about 
14°  F.  per  1,000  feet.  It  appears  to  be  the  case  in  most  downcast  shafts,  if  the  fresh  air 
reaches  the  bottom  undiluted  and  in  sufficient  volume,  that  the  mean  temperature  at  the 
bottom  exceeds  the  mean  temperature  at  the  top  by  an  amount  only  which  corresponds 
to  the  heating  effect  of  compression.*  The  air  in  its  passage  down  n  shaft  will 
naturally  cool  to  its  own  mean  temperature  the  rock  surrounding  the  shaft,  and  after  a 
shaft  has  been  in  use  for  some  time  the  layer  of  cooled  rock  surrounding  it  will  extend 
outwards  for  a  considerable  distance,  and  thus  place  such  an  effective  barrier  between  the 
air  of  the  shaft  and  the  naturally  warm  rock  through  which  it  has  been  sunk,  that  the 
warming  effect  of  the  rock  on  the  air  will  on  an  average  be  slight.  This  layer  of  rock 
surrounding  the  shaft  has  also  the  effect  of  steadying  the  temperature  of  the  air  in  the  shaft, 
so  that  the  variations  of  temperature  in  the  shaft  are  far  less  than  in  the  outside  air.  Thus  in 
warm  weather  the  temperature  at  the  bottom  of  a  shaft  may  be  actually  lower  than  in  the  out- 
side air,  while  in  cold  weather  it  will  be  far  higher.f  Rock-temperature  observations  in  bore- 
holes a  few  feet  deep  off  a  shaft  or  air-way  which  has  been  in  use  for  some  time  will  of 
course  only  give  approximations  to  the  mean  temperature  of  the  air  in  the  shaft,  and  not  to 
the  natural  rock-temperature.  This  fact  is  clearly  shown  by  observations  which  we  have 
made  at  Dolcoath.  Thus  in  the  220  fathom  cross-cut  to  Williams'  shaft  (Plate  II.)  the 
temperature  in  a  4^  feet  bore-hole  in  the  virgin  granite  was  76"5°  and  the  air  temperature 
80°,  At  the  same  place  a  year  later,  after  a  strong  intake  air  current  had  been  passing  for  a 
year,  the  rock-temperature  4^  feet  in  was  only  58*7°,  the  air-temperature  being  55°.  To 
quote  another  instance,  the  temperature  in  a  bore  hole  4|  feet  in  the  rock  at  the  302  fathom 
level  in  the  eastern  (downcast)  shaft  (see  Plate  I.)  was  67°,  with  an  air-temperature  at  the 
same  level  of  59°  to  62°.  The  natural  rock-temperature  at  this  point  must  have  been 
about  83°.  The  temperature  in  a  4^  feet  bore-hole  at  the  60  fathom  level  in  the  engine 
shaft  (upcast)  was  found  to  be  71*5°,  the  air-temperature  being  73°.  The  natural  rock- 
temperature  at  this  level  would  be  about  60°. 

In  consequence  of  warming  by  compression  the  air  at  the  bottom  of  a  dry  downcast 
shaft  will  tend  to  be  relativelj'  less  saturated  with  moisture  than  at  the  surface,  although 
actually  the  dew-point  will  be  higher,  since  the  pressure  of  aqueous  vapour  in  the  air  has 
been  increased  in  proportion  to  the  increase  of  atmospheric  pressure.  Thus  the  air  at  the 
bottom  of  a  colliery  shaft  is  usually  very  dry,  and  along  a  dry  intake  road  the  dryness  of 
the  air  will  tend  to  increase  further  as  the  air  is  gradually  warmed  by  the  heat  of  the 
mine.  In  Cornish  mines,  however,  where  the  shafts  are  usually  moist  and  the  air-cttrrents 
not  very  rapid,  the  air  at  the  bottom  of  a  downcast  shaft  is  usually  nearly  saturated.  Thus 
in  the  eastern  shaft  at  Dolcoath  the  air-temperature  at  the  302-fathom  level,  about  1900  feet 
from  surface  in  November  (at  the  end  of  summer)  was  found  to  be  62°,  and  in  April 
(at  the  end  of  winter)  59°.  The  mean  temperature  at  this  level  thus  appears  to  be 
about  10°  above  the  mean  surface  temperature.  The  amount  of  heat  absorbed  by  the  air 
in  passing  down  this  shaft  is,  however,  much  greater  than  appears  from  the  rise  of 
temperature,  since  the  air  has  taken  up  a  good  deal  of  moisture  in  passing  downwards,  so 
that  at  the  302-fathom  level  there  is  only  1°  of  difference  between  the  wet  and  dry  bulb 
temperatures.  Roughly  speaking  1^  times  more  heat  has  been  taken  up  in  the  latent 
form  than  what  can  be  accounted  for  by  heating  due  to  compression.  In  a  large  shaft 
with  a  rapid  air-current  nearly  the  whole  of  the  heat  taken  up  by  the  air-current  in 
descending  will  be  due  to  compression.  The  conditions  are  complicated  if,  as  is  the  case, 
for  instance,  below  the  302-fatbom  level  in  the  Eastern  shaft  at  Dolcoath  and  at  higher 
levels  in  the  Stray  Park  downcast  shaft,  warm  and  moist  air  from  the  workings  mixes  with 
the  downcast  air  in  the  shaft. 

In  an  upcast  shaft  the  air  of  course  cools  by  expansion  as  it  rises.  Since,  however,  the 
air  at  the  bottom  of  an  upcast  shaft  is  almost  always  nearly  saturated,  the  consequence  of 
the  cooling  is  that  moisture  is  condensed  in  the  form  of  mist.  The  latent  heat  of  the 
aqueous  vapour  is  thus  liberated,  so  that  air  in  ascending  an  upcast  shaft  is  not  actualh' 
cooled  by  expansion  nearly  so  much  aa  the  air  in  the  downcast  is  heated  by  com- 
pression. Roughly  speaking,  cooling  of  saturated  air  by  expansion  will  only  amount  to 
about  2-0°  per  1,000  feet,  in  place  of  5|°  of  heating  by  compression  in  a  downcast  shaft. 
In  actual  practice  the  average  cooling  of  upcast  air  as  it  ascends  seems  always  to  be  more 
than  2'0°  per  1,000  feet,  since  heat  is  lost  to  the  surrounding  rock,  particularly  in  the  upper 
part  of  the  shaft.  At  Dolcoath  the  average  cooling  is  about  3°  per  1,000  feet.  In  some 
shafts,  however,  the  cooling  is  little  more  than  2°  per  1,000  feet. 


*  See  Haldane  and  Meachem,  "  The  Relation  of  Underground  Temperature  to  Oxidation,  &c.,"  Tranmctiunx 
of  the  Institution  of  Mini lu/  E7igineers,  Vol.  XVI.,  1899. 

f  For  instance,  Haldane  and  Meachem  record  a  temperature  of  62°  at  the  bottom  (1880  feet  below  surface) 
of  Hamstead  Colliery  downcast  shaft  in  summer,  with  a  surface  shade  temperature  of  67°.  The  mean  annual 
temperature  at  the  bottom  of  this  shaft  is  about  60°. 
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We  are  indebted  to  Mr,  P.  J.  Kirkby,  Fellow  of  New  College,  Oxford,  for  the  following 
account  of  the  cooling  and  heating  effects  of  changes  of  atmospheric  pressure  in  upcast  and 
downcast  shafts : — 

Upcast  Shaft. 

Let  a  =  the  weight  of  1  c.c.  of  air  at  temperature  0°  centigrade  and  pressure  760  millemetres  of  mercury, 
k  =  the  specific  heat  of  air  under  constant  volume, 
s  =  the  specific  heat  of  water  vapour  under  constant  volume, 
w  =  the  weight  of  saturated  water  vapour  mixed  with  the  weight  a  of  air. 
f  =  the  tension  in  mm.  of  mercury  of  the  saturated  water-vapour. 
X  =  the  latent  heat  of  the  water-vapour, 
t  =  the  temperature  centigrade  of  the  mixture. 

V  =  the  volume  in  cubic  centimetres  occupied  b}'  the  weight  a  of  air  and  by  the  weight  w  of  vapour 
at  any  stage  of  the  upward  motion  of  the  mixture. 

.J  =  the  mechanical  equivalent  in  ergs  of  one  calorie  of  heat. 

Since  the  velocity  of  these  associated  masses  up  the  shaft  is  practically  constant,  it  will  not  enter  into  the 
thermodquamic  equation  which  connects  the  variations  of  their  common  volume  and  temperature. 

This  equation  isievidently 

1 

~  \dw  +  kadt  -f  swdt  +  -  (p  +  f)  dv  =  o  (1), 

J 

since  no  heat  is  supplied  from  without,  and  (p  -f  f)  dv  is  the  mechanical  work  done  by  the  expansion. 
Now, 

s=-37  k=-17 

f 

and     =  •  62  X  — ,  while  f  will  not  as  a  rule  exceed  25. 
a  760 

Therefore, 

sw 

—  =  •  045  about. 

ka 

If  then  the  approximation  admits  an  error  of  5  per  cent,  sw  may  be  neglected  in  comparison  with  ka,  and  f 
in  comparison  with  p. 

Equation  (1)  thereupon  takes  the  simple  form. 

pdv 

X  dw  -f  kadt  H  =  o  (2), 

J 

Of  these  quantities 

X  =  606  -  -7  X  t  nearly, 

and  so  may  be  considered  constant  and  equal  to  580  or  590  ; 

•0013  fv 
andw=-62x  X  


760      1  +  at 
1 

where  a  =  — . 

273 

It  remains  to  express  f  in  terms  of  t.  It  will  be  found  from  the  table  of  aqueous  vapours  that,  within  a 
five-per-cent.  error  limit, 

f  =  t  —  2,  when  t  lies  between  12°  and  26°  centigrade, 
while  f  =  t,  when  t  lies  between  26°  and  30°. 

Therefore,  approximately, 

■0013  l+at-/? 

w  =  •  62  x  X  V  grams 

760  ail  +  at) 

(where  /?  =  1  +  2  a,  or  1.) 
=  -00029  X  V  grams 


Therefore 


being  =  1  +  a  t 

I  dv 


Again 


re-/3  -I 

Iw  =  '17  d.  1^  V  J  calories. 

kadd 
kadt  =  

a 

=  -17  X  -0013  X  273d9 
=  •  06  de  calories. 

pdv  pv 

To  express  in  calories,  it  is  to  be  remarked  that  —  =  76  X  13 -6  X  981  =  10*  ergs  nearly,  while 

J  e 

J  =  42  X  10"  ergs  as  equivalent  to  one  calorie  of  heat. 

Therefore 

pdv      I    9  e 

 =  dv=-024  — dv 

J       42  V  V 
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The  approximate  equation  (2)  now  becomes 

re-/3  -1  9 

•17  d   V     +  -06  dO  + -024  —      =  0  (3) 

L    0      J  V 


or  if,  A  =  2-8,  B  =  4 


d  /       f3v\       9  dv 
A  — (v  l+B  hl  =  0 

dOV        0/  vde 


V 

Let  -  =  z,  then  the  equation  (3)  assumes  the  form 
9 

d9  Az  +  B  A/3 

•  +  r 


dz       z(Az  +  B  +  1)     Az  +  B  +  1 

the  integral  of  which  is 

B  1  r 


B  +  1  B  +  1 

9z         (Az  +  B  +  1)  =A/3 


J 


(— -) 

VAz  +  B  +  1  / 


B+  1 

dz  +  a  constant  (4). 

-Az  +  B  +  ' 


V  760 

Now  z  =  -  =  —  if  p  is  measured  in  millimetres  of  mercury.  • 
9  p 

Therefore,  if 

z  =  1  +  u 

■  1 

u  will  be  at  the  most  ^  -  about,  and  (4)  will  then,  on  replacing  A,  B  by  their  values,  become 
5 

2  r  ^ 

7/       2u\  7     2(3      ^  1  +u  ^  7 

6>(l  +  u)(n  )=—  /        2u  I  du  +  a  constant. 

V       3  /       sj  Vi  +  T/ 

or  with  u'  neglected 

(2u      Su^x       y       lOu       5  4u2\         2     /  u»\ 

IH  J     (iH  X  —  I  =-/3  (u^  I  +a  constant. 

7      49  /      V        21       49  9  /        3     ^        21  / 

Therefore  to  our  order  of  approximation,  since    =  1  -f-  at. 

,      16uv  2/3u 

(1  +  ft  t)  1 1  H  1  =  a  constant, 

^        21  /  3 

or 

16-14/3  16«tu 

at  -\  u  -\  =:  a  constant. 

21  21 

Now  when  t  lies  between  12°  and  26°  centigrade, 

28 

16  — 14j8=2  =  2. 
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with  not  much  more  than  abut  a  5  per  cent,  error ;  or,  if  t  is  greater  than  26",  and  not  greater  than  30°,  16  — 
14/3  =  2  still  more  accurately. 

Therefore, 

t        2  u    /         8  t  \ 

 1  (  1  H  I  =  a  constant  (5). 

273         21     V         273  / 

But, 

V  760  30 

u  =  z  —  1,  where  z  =  =  if  p  is  measured  in  millimetres  of  mercury,  or  z  =  — ,if  P  is  the 

1  +  at        p  P 
pressure  measured  in  inches  of  mercury. 

Therefore, 

2 

t  H  (273  +  8  t)  (z  —  1)  =  a  constant  ; 

21 

or 

16  t  z  +  5  t  +  546  z  =  a  constant  ; 

or 

(t  +  34)  (z  +  -31)  =  a  constant. 
If  then,  Pd,  t(,  are  the  pressure  and  temperature  centigrade  at  the  bottom  of  the  upcast  shaft,  p,  t  corres- 


( 760             \                      /  760  \ 
 (-  '31  I  =  (t  +  34)  I  f-  '31  J  (6),  p,  p„  being  measured 
Po           '                    ^  P 
in  millimetres  of  mercury.     Or,  if  the  pressures  are  P,,,  P  measured  in  inches  of  mercury,  (t„  +  34) 

+  -31^  =  (t  +34)         +  -31^  (7). 


It  is  scarcely  necessary  to  remark  that  these  formulas  apply  to  the  temperatures  and  pressures  of  any  two 
points  in  the  upcast  shaft  where  the  air  is  saturated  with  water-vapour. 

The  last  formula  may  be  more  conveniently  written 

(t„  +  34)  (-  +  -01^  =  (t  +  34)  (-  +  -oA  (8). 
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As  an  example  let  the  temperature  at  the  bottom  of  an  upcast  shaft  1,800  feet  deep  be  20°  centigrade.  The 
pressure  will  be  about  32  inches  at  the  bottom  and  30  inches  say  at  the  top. 

Then, 

(t  +  34)  X  -043  =  54  X  -041,  so  that  t  —  18°  about. 
Thus  the  cooling  due  to  expansion  =  1°  0.  per  900  feet,  or  2°  F.  per  1,000  feet  of  ascent. 
N.B. — In  formulas  (6),  (7),  (8),  t  is  measured  on  the  centigrade  scale. 


Downcast  Shaft. 

During  the  descent  of  air,  whether  nearly  saturated  with  aqueous  vapour  at  the  top  of  the  shaft  or  not,  no 
water  vapour  will  be  condensed  ;  on  the  contrary,  owing  to  the  compression  and  consequent  rise  of  temperature 
the  vapour  will  depart  further  from  its  point  of  condensation.  Therefore,  with  an  error  of  not  more  than  2  or 
3  per  cent,  at  the  most,  the  connection  between  the  pressure  p  and  volume  v  of  a  given  mass  of  gas  throughout 
its  descent  will  be  the  well  known  adiabatic  equation  of  a  perfect  gas 

pyi.4  _  a,  constant  (9). 

This  may  also  be  obtained  at  once  from  equation  (3)  above  without  its  first  term  ;  viz,  from 


the  integral  of  which  is  obviously 


pv 


•06  d9  +  -024  -  dv  =  o, 

V 

9v*  =  a  constant. 


For  since  —  =  a  constant,  the  last  equation  is  equivalent  to  pv'''  =  a  constant. 


Again, 
pv 

273  +  t 


is  also  constant,  where  t  is  the  temperature  centigrade,  it  follows  at  once  from  equation  (9)  that 


■  is  constant. 


273  + 1 

If  then  p^,  t^  are  the  pressure  and  temperature  centigrade  of  the  bottom  of  the  shaft,  and  p,  t  apply 
to  the  top, 

'    U     273  +  t„ 


\  n  f  '. 


or,  just  as  accurately. 


p  '  273  +  t 
•  p     t„  —  t 


 centigrade  (10). 

p  83 

For  the  Fahrenheit  scale  temperature  and  any  scale  of  pressures 

Po  —  P     T,,  —  T 

 —  =  (11). 

p  150 

It  may  be  added  that  (10)  and  (11)  apply  to  any  part  of  the  upcast  shaft  where  the  water  vapour  is  not 
saturated,  so  that  the  cooling  from  expansion  in  the  upcast  shaft  may  be  determined  by  a  combined  use  of 
equations  (6)  or  (7)  with  equation  (10),  unless  it  is  known  that  the  air  is  saturated  with  water  vapour  at  the 
bottom  of  the  upcast  shaft.    In  the  latter  case  (6)  or  (7)  alone  will  apply. 

Cooling  effects  of  Ventilation. — The  cooling  effect  of  air  underground  is  partly  due  to  its 
own  temperature  being  below  that  of  the  rock  and  partly  to  heat  becoming  latent  through 
evaporation  of  moisture.  At  the  temperatures  existing  in  deep  mines  the  latter  process  is 
by  far  the  more  important  one.  and  its  relative  importance  increases  the  higher  the  tempera- 
ture. This  follows  from  the  fact  that  the  tension  of  aqueous  vapour  increases  with  rise  of 
temperature  much  more  rapidly  in  proportion  than  does  the  temperature  itself,  as  is  shown 
by  the  following  table  : — 


Temperature. 

Tension  of  Aqueous 
Vapour  in  inches  of 
mercury. 

50° 

•36 

60° 

•52 

70° 

•73 

80° 

1-02 

90° 

1^41 

100° 

1-92 

The  heat  absorbed  in  raising  by  evaporation  the  tension  of  aqueous  vapour  in  air  by 
01  inch  is  about  equal  to  that  required  to  raise  the  temperature  of  dry  air  1°  F.  Hence 
saturated  air  at  60"  in  rising  to  61°  and  becoming  again  saturated  will  absorb  nearly  twice 
as  much  heat  by  evaporation  as  by  mere  warming,  but  saturated  air  at  90°  will  in  rising  to 
91°  and  becoming  again  saturated  absorb  nearly  5  times  as  much  heat  by  evaporation  as  by 
mere  warming.  The  total  cooling  effect  for  a  rise  of  1°  in  the  temperature  of  saturated  air 
ig  thus  twice  as  much  at  90°  as  at  60°. 
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A  given  volume  of  rock,  such  as  granite,  -weighs  about  2,000  times  as  much  as  an  equal 
volume  of  air,  and  the  specific  heat  of  air  is  about  -24,  while  that  of  granite  is  -2.  Hence 
if  an  air  current  of  1,000  cubic  feet  per  minute,  or  1,440,000  cubic  feet  for  24  hours,  rises  1° 
in  passing  along  an  airway  in  a  mine,  it  will  carry  off  sufficient  heat  to  cool  860  cubic  feet 
of  rock  by  1°.  Thus  if  the  length  of  airway  be  100  feet  long  and  40  feet  in  circumference, 
sufficient  heat  will  be  carried  away  to  cool  by  1°  F.  a  layer  of  rock  :i:i5§o  =  -21  foot  in  thick- 
ness. If  the  airway  is  damp  and  the  air  is  saturated  both  before  and  after  it  passes  along 
the  airway,  and  the  temperature  is  about  80°,  the  heat  carried  away  will  be  about  4  times 
as  great.  It  is  evident  enough  from  this  example  that  the  gradual  cooling  action  of  air  is 
very  great  provided  that  heat  production  by  oxidation  does  not  neutralise  the  effect.  In 
downcast  shafts,  etc.,  where,  even  in  Cornish  mines,  there  is  commonly  an  air  current  of 
more  than  10,000  cubic  feet  per  minute,  the  effect  must  be  to  gradually  cool  down  a  very 
extensive  layer  of  rock  round  the  shaft.  In  the  upper  parts  of  the  workings  and  upcast 
shafts  the  warm  air  from  below  will  of  course  have  a  corresponding  warming  effect  on  the 
surrounding  rock. 

It  will  be  seen  from  Plates  I.  and  II.  and  Table  I.  that  in  or  about  the  upper  parts  of 
the  upcast  shafts  at  Dolcoath,  the  actual  rock  temperatures  and  air  temperatures  are  far 
above  the  natural  rock  temperatures,  whereas  in  the  downcast  shafts  the  actual  air  and 
rock  temperatures  are  far  below  the  natural  rock  temperatures.  In  all  the  open  workings 
at  lower  levels  the  actual  air  and  rock  temperatures  are  also  much  below  the  natural 
rock  temperatures.  In  ends  and  rises,  however,  the  air  temperatures  ai'e  much  nearer  the 
natural  rock  temperatures,  but  usually  above  Ihem  in  consequence  of  heat  production 
from  oxidation,  combined  with  restricted  ventilation,  particularly  when  rock  drills  are 
not  at  work. 

Cooling  Effect  of  Water. — In  Cornish  mines  there  is  a  constant  drainage  of  water, 
partly  through  the  workings,  and  partly  through  fissures  in  the  lodes,  &c.,  to  the  sumps  at 
the  bottom  of  the  pumping  shafts.  This  water  certainly  comes  from  the  surface,  as  is 
shown  by  the  fact  that  its  amount  is  largely  dependant  on  rainfall.  In  consequence  of  the 
very  excessive  rainfall  during  1903  the  bottom  workings  at  Dolcoath  and  other  neighbouring 
mines  have  recently  been  flooded,  although  the  pumps,  which  are  ordinary  far  more  than 
sufficient  to  deal  with  all  the  water,  have  been  working  continuously  at  full  speed.  The 
water  which  thus  penetrates  to  the  bottom  will  of  course  absorb  heat  as  it  passes  down, 
and  must  thus  help  very  materially  to  cool  the-  rock.  The  cooling  effect  of  water  from 
above  was  well  illustrated  in  the  case  of  the  Simplon  tunnel,  where  much  water  has  been 
met  with.  It  was  found  that  this  water  when  first  tapped  was  warm,  but  that  as  the 
fissures  containing  it  were  gradually  emptied  its  temperature  fell  steadily. 

The  water  met  with  in  mining  operations  sometimes  has  a  temperature  higher  than 
the  natural  rock  temperature.  Such  water  is  evidently  coming  up  from  greater  depths,  in 
the  same  way  as  water  rises  in  an  artesian  well,  and  the  high  temperatures  caused  by  it 
may  be  a  source  of  much  difficulty. 

Discussion  of  Observed  Air-Temperatures. — On  looking  over  the  air-teniperatures 
actually  observed  (Tables  I.  to  VII.,  and  Plates  I.  and  II.)  in  the  mines  investigated  it  will 
be  seen  that  they  are  very  clearly  dependent  on  (1)  depth  from  surface,  (2)  air-supply,  and 
(3)  oxidation  in  relation  to  air  supply.  In  general  the  air-temperatures  increase  with 
depth  ;  but  where  the  air  supply  is  abundant  in  relation  to  the  oxidation  in  the  mine  the 
air-temperatures  are  far  lower  tlaan  where  the  air  supply  is  restricted.  For  instance  at  the 
302  fathom  level  at  Dolcoath  (1,900  feet  below  surface)  in  a  downcast  current  of  pure 
air  the  temperature  was  62°  in  November  at  the  end  of  summer,  and  59°  in  April  at 
the  end  of  winter,  whereas  at  the  302  fathom  level  in  Levant  (about  1,700  feet  below  the 
sea),  in  a  downcast  current  of  air  with  the  oxygen  percentage  diminished  by  '49  per  cent., 
the  temperature  was  81*5°.  In  general  the  temperature  of  the  open  workings  in  Levant 
mine,  with  its  relatively  restricted  air-supply,  is  nearly  20°  degrees  higher  than  in  the 
freely  ventilated  mines  in  the  Camborne  district  at  corresponding  depths.  The  reason  is 
that  whereas  in  the  Camborne  mines  the  free  ventilation  has  a  powerful  cooling  effect, 
the  restricted  admission  of  air  at  Levant  has  gradually  warmed  up  the  whole  mine  by 
oxidation.  The  loss  of  oxygen  by  the  air  of  the  mine  averages  about  -6  per  cent.,  corresponding 
to  oxidation  sufficient  to  heat  the  air-current  to  boiling-point,  apart  from  the  effects  of 
evaporation,  or  95°  allowing  for  vaporation.  In  the  shallower  mines,  such  as  West  Kitty 
or  the  ironstone  mines  examined,  the  ventilation  is  also  insufficient  to  carry  off  the  heat 
produced  by  oxidation,  and  the  observed  air  temperatures  in  the  workings  are  thus  all 
considerably  above  the  calculated  natural  rock-temperatures,  instead  of  considex'ably  below 
them,  as  in  the  deep  mines  of  the  Camborne  district.  It  is  interesting  to  note  that  at 
Levant  mine  the  temperature  in  the  ends  on  the  230  and  250  fathom  levels  is  about  4° 
lower  than  in  the  open  level  and  stopes  at  the  same  depth.  This  is  presumably  due  to  the 
fact  that  in  the  older  workings  the  rock  surrounding  the  mine  has  had  longer  time  to 
warm  up.  In  the  Camborne  mines  on  th6~©ther-  hand^,  the  ends  and  rises  are  always- 
warmer  than  the  open  workings,  which  have  been  cooled  by  the  ventilation.  In  the  open 
workings  in  the  latter  mines  the  oxygen  is  seldom  diminished  by  as  much  as  •  1  per  cent. ; 
hence,  allowing  for  the  heat  absorbed  into  the  air  by  evaporation,  oxidation  would  not 
heat  the  air  by  more  than  about  6°  or  8°.  At  the  deep  levels,  therefoi-e,  the  ventilation  has 
a  powerful  cooling  effect,  far  more  heat  being  withdrawn  by  the  air-current  than  is  formed 
by  oxidation. 
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Coal  mines  are  commonly  supposed  to  be  much  more  efficiently  ventilated  than 
Cornish  mines,  but  we  know  of  no  coal  mine  where  the  heat  withdrawn  by  the  upcast  air 
current  is  not  exceeded  by  the  heat  formed  by  oxidation  in  the  strata.* 

It  seems  clear  that  as  mines  become  deeper  more  and  more  attention  will  need  to  be 
paid  by  mining  engineers  to  the  problem  of  controlling  the  high  temperatures  met  with.  So 
far  as  temperature  is  concerned  there  seems  to  be  no  reason  why,  with  proper  attention  to 
all  the  conditions  on  which  high  air  temperatures  depend,  much  greater  depths  than  those 
already  attained  should  not  be  reached. 

The  difficulties  from  oxidation  in  coal  mines  could  doubtless  be  avoided  to  a 
considerable  extent  by  suitable  methods  of  laying  out  the  workings  and  by  sufficiently 
increasing  the  air  supply.  In  metalliferous  mines  such  as  those  of  Cornwall  the  amount  of 
oxidation  is  slight  as  compared  with  that  in  coal  mines,  so  that  trouble  arising  from  high 
temperatures  can  be  overcome  down  to  great  depths  without  any  recourse  to  artificial 
ventilation  except  in  ends  and  rises. 

Ventilation  of  Ends  and  Rises. 

In  a  Cornish  mine,  or  any  mine  laid  out  on  the  same  general  principle,  the  ventilation 
of  all  open  workings,  where  the  air  is  free  to  rise  through  winzes,  &c.,  adjusts  itself  in  the 
manner  previously  described  (page  87),  provided  that  there  are  downcast  shafts  sufficiently 
separated  off  from  the  upcast  air- ways.  In  ends  driven  some  distance  from  a  shaft  or 
winze,  and  i^articularly  in  rises,  the  hot  and  foul  air  has,  however,  no  ready  means  of 
escape.  In  such  places  the  cool  and  very  dry  air  from  the  exhausts  of  rock-drills  is  of 
great  value,  but  is  often  insufficient  to  keep  doAvn  the  temperature,  and  is  of  course  not 
available  just  after  blasting.  Under  these  circumstances  artificial  ventilation  of  some  kind 
through  air  pipes  is  usually  desirable.  The  simplest  and  most  easily  available  motive 
power  for  driving  the  air  along  the  pipes  is  that  afforded  by  a  small  jet  of  the  compressed 
air  used  for  working  the  drills,  and  this  has  been  much  used  for  the  purpose.  A  far 
higher  mechanical  efficiency  could  certainly  be  attained  by  using  small  fans,  or  by  water- 
sprays,  but  an  air  jet  has  great  advantages  on  the  score  of  simplicity  and  convenience.  In 
Cornwall  a  special  form  of  air  jet  ventilator  devised  by  Mr.  W.  Teague  has  been  much 
used.f 

We  have  made  a  number  of  observations  in  order  to  obtain  some  rough  ideas  as  to  the 
amount  of  air  which  is  driven  through  lengths  of  ordinary  ventilating  pipe  by  a  simple 
air-jet  blowing  into  the  mouth  of  the  pipe.  A  length  of  pipe  150  feet  long  was  made  in 
the  ordinary  way  by  jointing  together  by  spigot  and  faucet  joints  (each  of  which  was 
made  tight  by  a  layer  of  cloth)  a  number  of  6-feet  sheet-iron  pipes.  A  fine  nozzle 
connected  with  the  compressed  air  main  was  then  introduced  into  the  centre  of  the 
ventilating  pipe  and  pointed  along  it.  The  amount  of  air  driven  along  the  ventilating 
pipe  was  then  measured  with  a  tested  anemometer  at  the  far  end.  The  amount  of 
compressed  air  passing  through  the  nozzle  was  separately  measured  by  means  of  a  large 
gas-meter.    The  following  results  were  obtained  : — 


Approximate 
diameter  of 

nozzle 
in  inches. 

Diameter  of 
ventilating  pipe 
in  inches. 

Flow  of  air 
through  ventilating 
pipe  in  cubic  feet 
per  minute. 

Cubic  feet 
per  minute  of 
compressed  air 
used,  measured  at 
atmospheric 
pressure. 

Pressure  of 
compressed  air 

in  pounds 
per  square  inch. 

•08 

8 

196 

6^6 

53 

•08 

12 

228 

5^9 

40 

•10 

8 

258 

11-8 

50 

■125 

8 

338 

15-3 

45 

•125 

12 

502 

14-5 

40 

It  will  be  seen  that  the  larger  the  air-jet,  and  the  higher  the  velocity  of  air-flow  in  the 
ventilating  pipe,  the  smaller  is  the  volume  of  air  driven  through  by  a  given  volume  of 
compressed  air.  The  mechanical  efficiency  of  an  air-jet  is  extremely  small,  but  where 
only  low  velocities  are  needed  and  the  resistance  is  slight,  it  is  not  worth  while  to  employ 
a  fan,  and  in  most  cases  where  ends  and  rises  have  to  be  ventilated  in  Cornish  and  other 
metalliferous  mines  the  air-jet  can  be  used  with  great  advantage.    When  the  resistance 


*  This  inference  is  drawn  from  the  results  of  a  number  of  analyses  of  upcast  air,  published  by  Haldane, 
Atkinson  and  Meachem  in  the  "  Transactions  of  the  Institution  of  Mining  Engineers,"  Vols.  VIII.,  XI.  and  XVI. 
To  quote  instances,  at  Hamstead  Colliery  the  heat  carried  off  by  a  main  return  was  only  about  a  third  of  the 
heat  formed  in  the  corresponding  working,  and  at  Talk-o'-th'-Hill  Colliery  a  similar  calculation  for  one  district 
shows  that  only  a  fifth  of  the  heat  formed  was  being  removed  by  the  air. 

t  Transactions  of  the  Greological  Society  of  Cornwall,  Vol.  X.,  1887. 
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mounts  up  owing  to  the  length  of  ventilating  pipe  being  unusually  long,  considerable 
advantage  may  be  obtained  by  letting  the  air -jet  blow  into  the  ventilating  pipe  through  a 
piece  of  pipe  of  about  half  its  diameter,  the  space  intervening  between  the  two  pipes  being 
blocked,  or  two  or  three  jets  may  be  inserted  at  different  points  along  the  length  of  pipes. 
By  this  means  excess  of  pressure  and  consequent  loss  through  leakage  can  be  avoided. 

It  is  best  as  a  general  rule  to  blow  the  air  in  rather  than  to  Exhaust,  as  by  this  means 
the  temperature  in  an  end  or  the  top  of  a  rise  is  much  more  effectually  reduced,  and  the 
cooling  power  which  the  relatively  dry  air  delivered  from  the  ventilating  pipe  and  from 
the  exhaust  of  the  drill  is  fully  utilised.*  In  hot  ends  or  rises  the  air  should  be  blown 
in  continuously  in  order  to  cool  down  the  rock  and  carry  off  the  heat  which  is  being 
continuously  produced  by  oxidation.  The  quantity  blown  in  should  be  regulated  according 
to  the  temperature  met  with. 

We  have  already  referred  to  an  efficient  method  of  laying  the  greater  part  of  the  dust 
produced  by  blasting  in  ends  and  rises  (page  Z9),  and  at  the  same  time  damping  the  ore 
which  has  been  brought  away.  If,  however,  it  is  necessary  to  return  temporarily  into  a 
still  more  or  less  dusty  atmosphere  to  fire  a  second  series  of  shots,  an  efficient  respirator  of 
some  kind  should  always  be  worn.  A  wet  sponge  tied  over  the  mouth  au'l  nose  answers 
sufficiently  well  for  this  purpose. 


*  It  is,  however,  desirable  to  have  the  attachment  of  the  nozzle  made  reversible,  so  that  it  may  be  used  to 
exhaust  and  so  clear  out  the  dust  and  fumes  after  blasting  ;  or  a  special  nozzle  with  a  larger  opening  may  be 
employed  for  rapidly  exhausting  after  a  blast. 
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DESCRIPTION  OF  FIGURES. 


Figure  1. — Rock-drill  at  work  with  water-jet  apparatus  (see  page  27).  The  cylinder 
holding  the  water  has  been  brought  close  to  the  drill  in  order  that  it  may 
show  in  the  photograph.  Figures  1,  2,  4,  and  5  are  from  underground 
photographs  by  Mr.  J.  S.  Burrow,  Photographer,  Camborne. 

Figure  2. — Drilling  by  hand  in  an  overhand  stope. 

Figure  3. — Cylinder  and  connections  for  water  used  in  spraying  ^see  page  27), 

Figure  4. — To  illustrate  production  of  dust  in  handling  dry  ore  and  stone. 

Figure  5. — Mouth  of  a  level,  showing  (1),  compressed  air  pipe  fitted  with  arrangement 
for  blowing  a  spray  of  water  into  the  end  of  a  level  just  after  each  blast 
(see  page  29) :  (2)  Ventilating  pipe  with  reversible  air-jet  fixed  in  it 
about  12  feet  from  the  open  end,  so  that  air  can  be  blown  into  the  level 
during  work,  and  exhausted  after  a  blast. 


Figure  6. — Sanitary  pails  used  underground  at  Dolcoath. 


Figure  2. 
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Figure  4. 
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Figure  6. 
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REPORT 


TO  THE 

SECRETARY  OF  STATE  FOR  THE  HOME  DEPARTMENT 

ON 

THE  DIAGNOSIS  OF  ANKYLOSTOIA  INFECTION 

WITH 

SPECIAL  KEFERENGE  TO  THE  EXAMINATION  OF  THE  BLOOD, 

BY 

A.   E.   BOYCOTT,   M.B.,  B.Sc, 

Fellow  op  Brasenose  College,  Oxford,  and  Gordon  Lecturer  on 
Experimental  Pathology  in  Guy's  Hospital. 


Gordon  Laboratory, 

Guy's  Hospital, 

March  2?>rd,  1904. 

Sir, 

I  HAVE  the  honoar  to  submit  to  you  the  following  account  of  the 
enquiry  which  I  have  made  into  the  diagnosis  of  the  presence  of  Ankylostoma, 
with  especial  reference  to  the  use  of  blood  examinations  for  this  purpose. 
The  investigation  has  been  directed  for  the  most  part  to  a  consideration  of 
methods  of  diagnosis  as  applicable  to  a  considerable  body  of  men  rather 
than  to  individual  cases,  with  the  object  of  finding  out  how  a  mine  may  be 
examined  for  the  Ankylostoma  in  the  simplest  way  which  will  afford  sufficiently 
reliable  results. 

The  means  of  diagnosis  at  our  disposal  may  be  grouped  under  three 
heads  : — 

I. — General  inspection  of  the  employees  for  cases  of  anajmia. 
II. — Microscopical  examination  of  faeces. 
III. — Examination  of  the  blood. 

I. — General  Inspection. 

In  the  first  place,  I  would  lay  great  emphasis  on  the  fact  that  many 
of  the  individuals  who  harbour  the  parasite  in  their  intestines  do  not 
present  any  objective  signs  of  disease,  nor  do  they  complain  of  any  symptoms 
of  illness.  On  the  contrary,  they  will  appear  on  ordinary  examination,  and 
will  profess  themselves  to  be,  in  perfect  health.  Yet  it  is  these  healthy 
"  worm -carriers  "  who  constitute  the  greatest  danger  of  ankylostomiasis  as  a 
place  disease  ;  they  have,  indeed,  greater  powers  than  those  who  are  actually 
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ill  of  carrying  infection  from  place  to  place,  owing  to  their  very  healthiness 
and  ability  to  work.  It  is  true  that  in  any  large  collection  of  infected  men 
a  certain  number  of  individuals  will  generally  be  found  who  are  pale,  complain 
of  shortness  of  breath,  and  show  the  other  symptoms  of  anaemia.  But  this  is  not 
invariably  the  case.  In  the  course  of  my  investigations  I  visited  a  tin  mine  in 
Cornwall  where  no  history  of  any  illness  like  ankylostomiasis  in  any  under- 
ground worker  could  be  obtained,  nor  could  I  myself  find  one  who  was 
anaemic  on  superficial  examination.  Yet  in  several  samples  of  faeces  from 
this  mine  I  found  Ankylostoma  eggs,  and  the  blood  examinations  indicated 
that  about  two-fifths  of  the  men  were  probably  infected.  It  is  well-known, 
too,  that  many  men,  whose  blood  is  found  on  accurate  examination  to  be  of 
deficient  quality,  do  not  appear  to  be  at  all  anaemic  on  casual  inspection. 

It  is  then  useless,  when  searching  for  Ankylostoma  in  a  mine,  to  give 
any  weight  to  the  absence  of  cases  of  anaemia  among  the  men,  though  the 
presence  of  such  illness  would  of  course  be  very  suggestive. 

II. — Microscopical  Examination  of  Fceces. 

Before  an  absolute  diagnosis  of  Ankylostoma  is  made,  it  is  necessary  to 
identify  the  characteristic  eggs  of  the  worm  in  the  stools  ;  and  a  mine  may 
be  examined  for  the  presence  of  the  disease  by  obtaining  faeces  from  a  number 
of  the  men  and  submitting  these  to  microscopical  examination.  Results  of  a 
very  definite  character  are  thus  obtained  at  once.  There  are,  however,  several 
practical  objections  to  this  method  : — 

(a)  It  must  be  remembered  that  the  men  are  not  under  control  in 
hospital,  and  that  the  samples  are  furnished  by  their  goodwill 
alone.  While  paying  the  highest  tribute  to  the  willing  way  in 
which  the  great  majority  of  the  miners  who  have  been  asked 
to  do  so  have  assisted  in  the  enquiry  by  performing  what 
cannot  be  to  them  a  pleasant  task,  I  have  no  doubt  that  many 
refusals  will  often  be  met  with.  This  is  especially  to  be 
expected  in  places  where  there  are  no  cases  of  actual  illness  in 
which  the  men's  active  interest  may  be  aroused. 

{h)  In  any  case,  it  takes  at  least  several  days  to  obtain  a  sufiicient 
number*  of  samples  of  faeces. 

(c)  There  is  a  great  opportunity  for  fraud,  unless  the  stools  are  passed 
under  supervision  ;  this  is  done  in  Westphalia,  but  would 
hardly  be  possible  in  this  country. 

{d)  The  microscopical  examination  is  simple,  and  in  most  cases  where 
eggs  are  present  they  are  in  such  numbers  that  they  are  found 
at  once.  It  is,  however,  necessary  to  search  for  a  long  time 
and  on  more  than  one  occasion,  before  giving  a  definite  verdict 
that  eggs  are  absent. 

{e)  There  is  no  doubt  that  a  certain  number  of  cases  occur  in  which, 
though  worms  are  present  in  small  numbers  (as  proved  by 
autopsy),  the  eggs  are  not  found  by  direct  microscopical 
examination  of  the  stool.  Nor  are  eggs  found  till  about  a  month 
after  the  larvae  have  entered  the  bowel.  The  results  obtained  by 
this  method  of  examination  are  not  therefore  absolutely  infallible. 

Instead  of  obtaining  stools  directly  fi:'om  the  men,  one  may  collect  portions 
of  any  faecal  deposits  which  may  be  found  underground.     I  have  recently 


*  What  proportion  of  the  total  number  employed  underground  constitute  a  "  sufficient 
number"  is  difficult  to  say.  In  most  cases,  however,  where  the  worm  has  gained  a 
footing  in  a  mine,  a  large  proportion — often  nearly  the  whole — of  the  men  are  infected. 
The  proportion,  no  doubt,  varies  with  the  suitability  of  the  conditions  (temperature, 
moisture,  etc.)  for  the  abundant  growth  and  spread  of  the  larvae  ;  it  will  be  lower  in  cool 
and  drv  than  in  hot  and  wet  mines.  If  these  conditions  are  not  unfavourable,  an 
examination  of  10  per  cent,  of  the  men,  taken  at  random,  will  probably  give  a  very  good 
idea  of  the  frequency  of  infection.  Scattered  cases,  however,  might  easily  be  missed  in 
this  way. 
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examined  a  large  number  of  such  specimens,  and  find  that  valuable  results  may 
be'^in  this  way  obtained.  Most  of  the  objections  mentioned  above  cease  to 
apply  when  this  method  is  used,  but  some  other  difficulties  arise — 

(a)  In  the  first  place  it  is  a  grave  objection  that  the  individual  origin  of 
each  specimen  is  unknown. 

.(&)  If  circumstances  are  favourable,  nearly  all  the  Ankylostoma  eggs 
present  will  have  hatched  out  into  larvse.    The  empty  eggshells 

  -    are  practically  invisible,  and  it  is  impossible  to  identify  the  larva3 

with  certainty.  A  few  dead  eggs  remain  for  a  long  time  in  such 
a  condition  that  their  nature  is  clearly  seen,  but  they  may  be 
so  few  in  number,  in  a  stool  which  previously  contained  an 
abundance,  as  to  require  a  very  prolonged  search  to  find  them. 

((?)  Animals  foreign  to  the  human  intestine  enter  the  faecal  deposits  from 
the  earth.  I  find  that  certain  small  nematode  worms,  which 
have  their  natural  habitat  in  moist  earth,  are  very  ofteii  present  ; 
their  eggs  and  larvse  in  some  cases  are  not  at  all  unlike  those  of 
Ankylostoma,  and  might  easily  cause  confusion. 

(d)  It  is  not  alwp.ys  an  easy  matter  to  obtain  any  number  of  specimens 
underground,  and  it  is  to  be  hoped  that  in  the  future  it  will  be 
impossible. 


III. — Examination  of  the  blood. 

The  examination  of  the  blood  which  I  have  investigated  is  made  as 
follows*  : — A  small  drop  of  blood  is  obtained  by  pricking  the  subject's  finger  ; 
this  'is  smeared  on  glass  in  a  thin  film,  rapidly  dried  and,  after  appropriate 
treatment  with  certain  dyes,  submitted  to  microscopical  examination. 

The  blood  consists  of  a  clear  fluid  (plasma)  in  which  float  a  number  of 
minute  relatively  solid  bodies  (corpuscles).  These  latter  consist  of  (a)  red 
corpuscles,  which  contain  all  the  red  colouring  matter  (haemoglobin)  of  the 
blood,  and  to  which  the  blood  owes  its  colour  and  opacity  ;  and  (6)  white 
corpuscles  (leucocytes),  free  from  any  pigment  and  much  less  numerous  than 
the  red  corpuscles.  Of  these  white  corpuscles  there  are  present  in  human  blood 
at  least  six  varieties,  which  are  in  practice  distinguished  from  one  another  mainly 
by  the  capacity  of  their  various  parts  to  stain  in  different  colours  with  various 
dyes.  The  variety  which  is  of  greatest  moment  in  the  present  connection  is 
one  which  is  characterised  by  containing  in  its  substance  a  number  of  large 
round  granules  ;  these  show  a  special  affinity  for  the  aniline  dye  "  eosin,"  which 
stains  them  a  bright  red.  They  are  on  this  account  known  as  "  eosinophile 
leucocytes."  When  they  are  present  in  excessive  numbers,  an  "  eosinophilia  " 
is  said  to  be  present.  It  is  this  increase  which  constitutes  the  change  in  the 
blood  which  is  present  in  most  cases  of  Ankylostoma  infection. 

The  method  of  blood  examination  which  I  have  described  is  obviously 
unable  to  tell  us  the  total  number  of  white  corpuscles  in  the  blood,  since  no 
definite  measured  quantity  of  blood  is  taken  for  examination.  We  can  only 
ascertain  the  relative  proportions  of  the  several  varieties  ;  this  is  readily  done 
by  enumeration  under  the  microscope.  In  normal  blood  the  eosinophile 
leucocytes  commonly  form  from  one-half  to  about  four  per  cent,  of  all  the  white 
corpuscles  ;  any  figure  under  five  per  cent,  may  be  regarded  as  normal.  A 
result  between  five  and  ten  per  cent,  raises  a  suspicion  that  some  abnormality  is 
present,  the  probability  that  such  is  the  case  increasing  rapidly  at  about  eight 
per  cent.  Any  figure  above  ten  per  cent,  is  distinctly  abnormal.  It  must  be 
understood  that  these  figures  refer  to  individual  cases.  If  in  a  large  series  the 
average  is  five  per  cent.,  there  is  clearly  something  amiss,  though  individual 
cases  of  six  or  seven  per  cent,  are  not  very  rare  in  persons  who  are  apparently 


*  The  method  is  described  in  detail  in  Appendix  A. 
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quite  normal.  In  the  following  account  of  my  results,  the  blood  test  is  called 
negative  when  the  percentage  of  eosinophile  leucocytes  is  less  than  five,  doubtful 
between  five  and  eight,  and  positive  when  over  eight. 


Miners  at  Dolcoath. 


Number  of 
Cases. 

Negative. 

Doubtful. 

Positive. 

Over  20  per 
cent.  - 

Known  to  have  eggs  of  Anky- 
lostoma  in  stools. 

57 

Per  cent. 
3-5 

Per  cent. 
5-3 

Per  cent. 
91-2 

Per  cent. 
29-8 

Taken  at  random* 

87 

3-3 

1-3 

95-4 

35-6 

Total   

144 

3-4 

2-9 

93-7 

33-3 

The  cases  of  ankylostomiasis  recorded  in  the  literature  bear  out  the 
conclusion  which  may  be  drawn  from  these  figures,  viz.,  that  the  great  majority 
of  cases  show  a  marked  increase  in  the  eosinophile  leucocytes.  The  reaction  is, 
as  a  rule,  best  marked  in  individuals  who  have  been  recently  infected  ;  and  may 
be  much  diminished  or  absent  in  those  who  have  reached  the  stage  of  marked 
anaemia,  or  have  harboured  the  parasite  for  many  years  :  that  is,  it  is  best 
marked  in  just  those  cases  where  there  are  no  other  signs  to  suggest  infection. 
I  have  also  been  able  to  ascertain  two  other  important  details  : — 

(1)  The  eosinophilia  does  not  alwavs  disappear  on  the  expulsion  of  the 

worms,  and  is  thus  of  indefinite  value  in  estimating  the  efficacy 
of  treatment. 

(2)  The  eosinophilia  may  appear  in  the  blood  shortly  after  infection, 

and  some  time  before  eggs  can  be  found  in  the  stools. 

It  will  be  necessary  in  the  next  place  to  consider  shortly  the  other  causes 
of  similar  changes  in  the  blood.    These  are : — 

(1)  True  paroxysmal  asthma. 

(2)  Certain  skin  diseases. 

(3)  Intestinal  and  certain  other  parasites. 

(4)  Miscellaneous  and  undetermined  causes. 

While,  however,  other  causes  give  rise  to  an  eosinophilia  of  only  a  slight^ 
degree  (5  to  10  per  cent.),  or  in  a  comparatively  small  proportion  of  the  cases 
suffering  from  the  given  affection,  Ankylostoma  produces  a  high  degree  in  more 
than  half,  and  some  degree  in  more  than  90  per  cent,  of  the  cases.  In  some 
instances  very  high  figures  are  reached. f  On  the  other  hand,  no  increase  at  all 
is,  as  a  rule,  caused  by  the  presence  in  the  bowel  of  the  common  tapeworms 
[Tcenia),  threadworms  (Oxyuris),  or  whipworms  (Trichocephalus) ,  and  it  is  the 
exception  to  find  an  eosinophilia  with  any  but  certain  acute  skin  diseases  of  a 
severe  character.  It  is,  however,  necessary  to  bear  the  other  causes  of  the 
peculiar  blood  condition  carefully  in  mind  when  examining  men  for 
Ankylostoma. 

No  other  cause  for  the  blood  condition  except  Ankylostoma  could  be  found 
at  Dolcoath,  but  it  was  possible  that  it  might  be  due  to  some  other  factor  of 
place,  occupation  or  the  like.    Accordingly,  I  undertook  the  examination  of 


*  It  should  be  explained  that  we  have  found  Ankylostoma  eggs  in  the  stools  of  every 
regular  underground  hand  at  Dolcoath  whom  we  have  examined,  and  there  is  every  reason 
to  suppose  that  practically  the  whole  of  the  men  are  infected. 

t  Of  the  144  cases  here  recorded,  nineteen  are  over  30  per  cent.,  of  which  four  are 
over  50  per  cent.,  one  reaching  the  extreme  figure  of  73  per  cent. 
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blood  films  which  I  obtained  from  the  men  at  a  series  of  other  mines.  These 
comprised  : — 

(1)  Tin  dressers  at  Dolcoath  working  entirely  on  surface. 

(2)  Underground  workers  at : — 

i.  West  Kitty  :  quite  cool  ;  tin. 

ii.  Levant :  very  hot  (76°  to  93°  F.)  ;  tin,  copper,  and  arsenic. 

iii.  Talk  o'  the  Hill  and  Birchen  wood  :  72°  to  80°  ;  coal. 

iv.  Snailbeach  :  6h°  to  68°  ;  lead  and  zinc* 

At  none  of  these  mines  could  any  cases  like  ankylostomiasis  be  seen  or 
heard  of,  nor  could  any  traces  of  the  wormf  be  found  in  the  faecal  deposits 
obtained  from  underground,  of  which  some  90  were  examined. 


The  results  obtained  from  all  these  places  are  so  similar  that  it  is 
unnecessary  to  set  them  out  in  great  detail.  The  next  table  summarises  the 
figures  : — 


Mine. 

Number  of 
Cases. 

1 

Negative. 

Doubtful. 

Positive. 

Levant  ...   

41 

•  36 

2 

Talk  o'  the  Hill 

40 

38 

2 

0 

Snailbeach. 

42 

38 

4 

0 

Other  mines 

33 

30 

3 

Total   

156 

142 

11 

3 

When  we  compare  these  figures  with  those  of  a  body  of  men  infected  with 
Ankylostoma,  the  contrast  is  very  marked  : — 

Number  of 

Blood  Examination. 

Cases. 

Negative,  j 

Doubtful. 

Positive. 

Infected  

144 

Per  cent. 
3-4  ! 

Per  cent. 
2-9 

Per  cent. 
93-7 

■ 

Not  infected 

156 

91-0 

7-0 

1-8 

These  figures  also  show  that  the  eosinophilia  found  at  Dolcoath  is  not 
produced  by  (1)  the  neighbourhood  of  Camborne,  (2)  working  underground, 
(3)  working  in  a  tin  mine,  (4)  working  in  a  hot  tin  mine,  or  (5)  working  in 
some  other  metals.§ 

Two  other  tin  mines  in  the  Camborne  district  (East  Pool  and  Agar 
United,  and  South  Crofty)  were  also  investigated  by  the  blood  test  and  by 
examination  of  faeces  obtained  underground.    There  is  a  considerable  exchange 

*  The  faecal  contamination  of  the  metalliferous  mines  was  very  bad  ;  it  was  less 
noticeable  in  the  coal  pits. 

t  A  single  case  of  infection  was  picked  out  at  West  Kitty  with  the  help  of  the  blood 
examination  ;  the  man  had  just  returned  from  the  Mysore  mines,  where  doubtless  he  had 
become  infected. 

X  These  cases  were  re-investigated  ;  two  were  found  to  be  due  to  the  presence  of  large 
numbers  of  round  worms  (Ascaris)  ;  in  the  third  case  no  explanation  could  be  found. 
§  Only  tin  is  now  worked  at  Dolcoath. 
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of  men  .between  these  mines  and  Dolcoath,  and,  though  no  cases  of  actual 
ilhiess  could  be  found,  evidence  of  a  moderate  amount  of  Ankylostoma  infection 
was  obtained  by  the  discovery  of  eggs  (four  times  in  23  samples).  The  blood 
test  gave  the  following  results  :  — 


Number  oJ; 
Cases. 

Negative. 

Doubtful. 

Positive. 

Over  20  per 
cent. 

62 

Per  cent. 
41-9 

Per  cent. 
21-0 

Per  cent. 
37-1 

Per  cent. 
8-0 

These  mines  are  cool  (62°  to  68°  F.),  and  the  conditions  underground  are 
not  very  favourable  for  the  free  growth  and  spread  of  the  larvte. 

It  appears  from  the  results  which  I  have  given  that  the  blood  test  is  one 
which  attains  a  considerable  degree  of  accuracy.  It  is  necessary  now  to 
consider  certain  points  in  its  practicable  application. 

The  time  occupied  in  making  an  examination  of  a  mine  by  the  blood  film 
method  is  certainly  not  more  than  that  necessary  to  obtain  and  examine  a 
corresponding  number  of  specimens  of  faeces.  It  is  true  that  the  method 
requires  more  experience  and  skill  than  the  direct  microscopic  examination  of 
the  stools,  but  sufficient  familiarity  with  the  necessary  technique  and  with  the 
microscopic  appearances  of  blood  corpuscles  is  not  difficult  to  acquire.  The 
preparation  of  the  films  alone  is  very  simple,  and  they  can  be  easily  sent  for 
examination  to  those  who  are  more  familiar  with  microscopical  work.  Under 
favourable  circumstances  it  is  possible  to  obtain  blood  films  from  10  per  cent,  of 
400  or  500  men  in  20  minutes,  and  the  preparation  and  examination  of  these 
specimens  can  be  completed  within  24  hours.  The  bulk  of  the  specimens  is 
small,  and  a  large  number  can  be  carried  in  the  pocket  ;  they  can,  moreover,  be 
kept  in  good  condition  for  at  least  several  months  if  immediate  examination  is 
for  some  reason  inconvenient.  The  actual  enumeration  of  the  white  corpuscles 
(such  as  I  have  carried  out  in  all  the  specimens  which  have  been  examined  for 
this  inquiry)  is  laborious,  each  specimen  taking  about  half  an  hour,  sometimes 
much  longer.  In  but  few  cases,  however,  is  it  necessary  to  do  this  and  so  find 
the  exact  percentage  of  the  eosinophile  leucocytes  ;  a  rapid  general  examination 
will  suffice  to  tell  in  nearly  every  instance  whether  they  are  present  in  normal 
or  ill  definitely  increased  quantity.  Positive  results  take  a  little  longer  (in 
microscopical  examination)  than  in  the  direct  examination  of  faeces,  but 
negative  results  are  reached  much  more  rapidly.  There  is  in  this  method  no 
chance  of  fraud,  since  the  specimens  are  obtained  directly  by  the  examiner 
from  the  subject,  and  there  is  little  or  no  difficulty  in  persuading  men  to  allow 
their  fingers  to  be  pricked. 

There  are,  however,  two  serious  drawbacks  to  the  method.  In  the  first 
place,  as  has  been  already  mentioned,  it  is  of  very  uncertain  value  (so  far  as 
is  at  present  known)  in  ascertaining  whether  an  infected  subject  has  been 
freed  from  the  worms  by  treatment.  Secondly,  it  cannot  yield  evidence  of 
Ankylostoma  infection  of  a  character  so  positive  as  would  justify  the  immediate 
administration  of  anthelmintic  treatment.  In  every  case  an  absolute  diagnosis 
can  only  be  made  by  finding  eggs  in  the  stools.  But  the  method  is  not 
designed,  nor  is  it  proposed  that  it  should  be  used,  for  this  detailed 
examination  of  individual  cases  ;  it  is  rather  a  simple,  and  1  think  an  accurate, 
way  of  investigating  a  large  number  of  men  easily  and  quickly  to  see  if  a 
suspicion  of  Ankylostoma  is  thereby  raised  of  sufficient  strength  to  justify  the 
troublesome  process  of  obtaining  specimens  of  stools  from  a  number  of  men. 
If  specimens  of  blood  from  10  or  20  per  cent,  of  the  underground  men  fail 
to  reveal  any  cases  of  an  increase  in  the  eosinophile  cells,  it  may  be  assumed 
that  the  mine  is  free  from  any  extensive  infection.  If,  on  the  other  hand, 
any  cases  of  eosinophilia  are  met  with,  the  individual  source  of  each  blood  sample 
is  known  ;  and  further  investigation  of  each  positive  case  is  then  made  to  see 
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whether  the  abnormality  is  due  to  the  Ankylostoma  or  to  one  of  the  other 
causes  of  eosinophilia.  It  will  be  readily  seen  that  the  method  is  most  superior 
to  the  primary  examination  of  faeces  in  cases  where  there  are  no  cases  of 
Ankylostoma  infection  in  a  district. 

The  results  which  I  have  already  obtained  deal  mainly  with  the  signs 
which  the  presence  of  Ankylostoma,  taken  as  a  whole,  produces  in  the  blood. 
A  number  of  details,  such  as  the  relation  of  the  blood  condition  to  treatment, 
and  the  peculiarities  due  to  individual  idiosyncrasy,  still  require  elucidation. 

During  the  progress  of  the  investigation,  I  have  received  invaluable 
assistance  from  the  management  of  all  the  mines  which  I  have  visited,  and 
from  other  gentlemen  too  numerous  to  mention.  I  desire,  however,  to  draw 
your  attention  specially  to  the  services  rendered  by  Mr.  J.  C.  Cadman, 
Inspector  of  Mines  in  Staffordshire,  Dr.  C.  S.  Jago,  of  St.  Just,  Mr.  R.  A. 
Th(  imas,  of  Dolcoath,  and  by  my  laboratory  assistant,  J.  R.  Clark  :  without 
their  assistance  the  enquiry  would  have  been  hardly  possible.  Six  of  the  blood 
examinations  were  made  by  Dr.  S.  G.  Scott,  of  Leeds. 

In  Appendices  I  have  described  in  detail  the  method  of  blood  examination 
which  is  recommended  for  this  purpose,  and  have  also  given  a  short  account  of 
two  matters  of  interest  which  have  come  under  my  notice. 

I  am,  Sir, 

Your  obedient  Servant, 

ARTHUR  E.  BOYCOTT. 

The  Right  Hon. 

Aketas  Akeks  Douglas,  M.P., 

H,M.  Principal  Secretary  of  Stale  lor 
the  Home  Department. 
&c.,    &c.,  &c. 
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APPENDIX  A. 


Pebparation  and  Examination  of  Blood  Films. 

There  are  many  different  ways  in  which  a  microscopical  examination  of  the  blooil 
may  be  made.  The  following  has  been  recommended  because  the  process  is  simple,  and  is 
capable  of  giving  excellent  results  under  unfavourable  circumstances. 


I.  Materials  required* 
For  the  preparation  of  the  specimens  of  blood,  one  only  wants  : — 

1.  Large  {e.g.  "  Number  4  ")  straight  triangular  surgical  needles. 

2.  Glass  slides,  3x1  inches,  of  thin  white  glass,  with  ground  edges.  The 

quality  known  as  "Number  II."  is  suitable;  the  cheaper  varieties  are 
unsatisfactory. 

For  the  staining  of  the  films  there  will  be  required  : — 

3.  Two  glass  sample  tubes,  3|  x  1^  inches,  with  corks. 

4.  Jenner's  stain  in  powder,  as  prepared  by  Griibler. 

5.  Pure  methyl  alcohol  (Merck's  "  pro  analysi  "). 

6.  Distilled  water. 

The  glass  slides  must  be  thoroughly  cleaned  before  use.  After  washing  with  soap  and 
water,  wash  thoroughly  in  clean  water  under  the  tap,  and  then  carefully  dfy  and  polish 
with  a  dry  cloth.  A  small  label  (|  x  ^  inch)  should  then  be  fixed  at  one  end.  They  must 
be  kept  free  from  dust ;  this  may  be  conveniently  done  by  storing  them  in  small 
■envelopes,  one  dozen  in  each,  which  are  very  convenient  to  carry  to  and  from  the 
mine,  &c. 

II.  Preparation  of  films. 

The  finger  is  most  convenient  ;  it  should  be  fairly  clean,  and  must  be  dry.  Stab 
■quickly  into  the  pulp  of  the  finger  with  a  new,  sharp  needle,  resting  the  subject's  hand 
•on  some  firm  object.  Hold  the  needle  short  in  the  fingers  so  that  the  point  does  not  reach 
the  bone  (this  would  give  some  subsequent  pain).  If  the  blood  does  not  flow,  squeeze  it 
out  with  gentle  pressure.  To  a  small  drop  (about  the  size  of  half  a  pea)  apply  one  of  the 
glass  slides,  close  to  the  label, — this  must  be  done  directly  the  blood  flows  out.  Lay  the 
slide  flat  and  place  the  end  of  a  second  slide  touching  the  drop  of  blood  ou  the  side 
nearest  the  label.  The  drop  will  at  once  spread  out  laterally,  when  the  second  slide, 
held  obliquely  and  inclined  away  from  the  label  at  about  45°,  is  drawn  steadily  along 
the  surface  of  the  first.  The  pressure  must  be  so  adjusted  that  a  thin,  if  possible  uniform, 
film  of  blood  is  left  behind  as  the  drop  is,  as  it  were,  dragged  along  the  glass.  This  film 
should  be  so  thin  that  a  large  part  of  it  dries  in  a  few  seconds, — but  extremely  thin  films 
made  in  this  way  are  not  good  for  the  examination  of  the  leucocytes.  It  is  important  that 
the  film  should  dry  quickly — drying  may  be  accelerated  by  waving  about  in  the  air  ;  and 
when  films  have  to  be  taken  underground,  the  face  or  return  air  should  be  avoided,  since 
in  the  damp  air  drying  takes  -place  very  slowly.-  If  most  of  the  film  is  not  dry  in  less  than 
half  a  minute,  it  is  too  thick  to  be  of  much  use,  and  a  second  specimen  should  be  obtained. 
The  slides  may  finally  be  returned  to  the  envelopes  and  thus  carried  away,  the  name  of 
each  man  being  written  on  the  label  when  his  specimen  is  taken. 

Films  made  in  this  way  will  keep  in  good  condition  for  several  months  at  least.  It  is, 
however,  of  the  greatest  importance  that  they  should  be  kept  quite  dry. 


III.  Staining. 

Dissolve  0'75  gramme  (10  grains)  of  the  solid  Jenner's  stain  in  100  cubic  centimetres 
(3  ounces)  of  methyl  alcohol  in  a  clean  dry  bottle,  which  must  be  kept  closely  corked. 
Put  about  25  to  30  cubic  centimetres  of  this  solution  into  one  of  the  sample  tubes,  which 
is  also  to  be  kept  tightly  corked,  except  when  actually  taking  slides  in  and  out.  Place 
two  of  the  slides  with  films  back  to  back  in  the  sample  tube,  the  labels  being  of  course 
above  the  fluid.  After  2^  to  3  minutes  {hy  the  watch),  remove  them  and  wash  them  in  a 
vessel  (a  beaker  or  tumbler  is  convenient)  of  distilled  water  by  waving  them  backwards  and 
forwards  five  or  six  times.  Then  dry  the  back  and  ends  of  the  slides  with  a  cloth,  tilt 
them  on  end  to  drain  and  allow  the  film  to  dry  ;  this  may  be  hastened  by  gentle  warmth. 


*  All  the  materials  here  mentioned  may  ba  obtained  from  Messrs.  A.  G-allenkamp  &  Co.,  19,  Sun  Street, 
rinsbury  Square,  E.G. 
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Instead  of  distilled  water,  which  may  not  be  at  hand,  clean  rain  water  may  be  used. 
Ordinary  tap  water  spoils  the  film.  If,  however,  a  few  drops  of  dilute  acetic  acid  are 
added  to  a  tumblerful  of  tap  water,  excellent  results  may  be  obtained.  The  exact  amount 
of  acid  necessary  varies  with  different  waters,  and  must  be  determined  by  experiment 
beforehand  :  the  mixture  should  give  only  a  very  faint  acid  reaction  with  litmus  paper. 

The  same  tube  of  staining  fluid,  with  occasional  additions  of  a  few  drops  of  fresh 
solution,  should  suffice  to  stain  at  least  200  slides. 

IV.  Examination. 

It  is  better,  in  all  cases  at  first,  and  always  with  inferior  films,  to  use  an  oil-immersion 
lens.  This  is  best  done  without  a  cover  glass,  the  oil  being  placed  directly  on  the  film. 
With  a  high  (i  or  |  inch)  dry  lens,  it  is  necessary  to  mount  the  part  of  the  film  which  is 
to  be  examined  with  a  drop  of  Canada  balsam  solution  and  a  "Number  1  "  cover  glass. 
After  some  practice,  good  films,  if  well  stained,  may  be  satisfactorily  examined  unmounted 
with  a  ^  inch  objective. 

The  eosinophile  leucocytes  are  stained  very  conspicuously  by  this  method ;  the 
nucleus  (commonly  bi-lobed,  less  often  irregular  in  shape)  is  rather  dark  blue,  while 
the  rest  of  the  cell  is  crowded  with  large  round  refractile  bright  red  granules. 

In  counting  the  leucocytes,  the  slide  should  be  moved  along  steadily,  no  part  being 
examined  more  than  once.  This  is  of  couse  best  done  with  the  aid  of  a  mechanical 
«tage.  During  this  process  a  count  (on  paper)  is  kept  of  each  leucocyte  seen,  the 
eosinophile  cells  being  put  down  separately.  The  percentage  of  eosinophile  cells  can 
thus  be  readily  ascertained.  In  the  films  which  I  have  examined  for  this  enquiry, 
500  leucocytes  have  in  each  case  been  counted  and  classified  ;  two  or  even  one  hundred 
will,  however,  give  fairly  accurate  results.  For  practical  purposes  it  is,  moreover,  seldom 
necessary  to  make  an  actual  numerical  estimation  at  all. 

V. — General  Hemarlts. 

Much  time  is  saved  if  the  requisite  number  of  men  can  be  collected  before  the 
preparation  of  the  films  is  begun.  Where  such  exists,  the  changing  house  is  very 
-convenient. 

Men  with  boils,  abscesses,  or  the  like,  should  be  excluded,  or  a  note  made  of  the 
presence  of  these  conditions.  The  changes  which  they  produce  in  the  blood  are  such  that 
the  percentage  of  the  eosinophile  corpuscles  may  be  greatly  diminished  even  in  the  presence 
of  some  cause  (such  as  Ankylostoma)  which  normally  produces  a  considerable  increase. 
For  similar  reasons,  men  should  not,  as  far  possible,  be  examined  when  they  are  suffering 
from  any  acute  illness,  nor  shortly  after  a  hearty  meal. 


APPENDIX  B. 


Condition  op  Levant  Mine,  St.  Just. 

The  present  workings  of  this  mine  are  to  a  large  extent  under  the  sea  ;  the 
-ventilation  is  very  imperfect  and  the  temperature  very  high,  rising  from  71°  F.  at  the 
bottom  of  the  downcast  shaft  to  90°-93=  in  large  areas  of  the  deeper  workings.  The  levels, 
ladders,  etc.,  are  wet  and  muddy,  and  the  fajcal  contamination  extensive.  A  considerable 
number  of  men  have  returned  to  work  here  in  recent  years  from  infected  districts 
abroad,  and  I  was  aware  that  a  few  men  from  Camborne,  who  were  actually  known  to 
harbour  the  worm,  had  been  employed  underground.  I  visited  this  mine,  therefore,  in 
the  expectation  that  Ankylostomiasis  would  be  found  to  be  prevalent.  Such,  however, 
was  not  the  case.  Nothing  like  Ankylostoma  could  be  found  in  any  of  the  fascal  deposits 
which  were  examined,  and  no  history  of  any  suggestive  illness  among  the  men  could 
be  obtained.  Forty-one  specimens  of  blood  were  examined  ;  they  were  all  negative  with 
the  exception  of  three.  These  men  wero  re-examined  and  samples  of  their  stools  oblained 
on  two  occasions,  but  they  were  not  infected  with  the  worm.  Ankylostoma  thus 
appeared  to  be  entirely  absent  from  a  mine  which  seemed  to  be  most  favourably  situated 
for  its  introduction  and  spread.  The  reason  for  this  was,  on  further  investigation,  found 
to  lie  in  the  nature  of  the  water  which  permeates  the  mine.  Some  of  this  flows  in  from 
the  land  and  is  ordinary  spring  water,  but  most  of  it  is  derived  from  the  sea  by  leakage 
through  the  roof  into  the  upper  levels.  Seven  samples  of  water  from  different  places 
were  examined.  The  salinity  varied  from  0-94  per  cent,  of  salt  on  the  eastern  (landward) 
side  to  3-0  per  cent,  in  the  adit  water  ;  the  other  samples  gave  percentages  of  1-8,  2-28, 
.2-42,  2-44,  and  2-72  of  salt.*    Samples  obtained  from  other,  inland  Cornish  mines  gave  : 


*  Seawater  contains  o-4  per  cent,  of  salt. 
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East  Pool  0-009  and  0-018  ;  South  Crofty  0-023  and  0-013  ;  Dolcoath  0-09  per  cent,  of 
salt.  I  find  that  a  2-5  per  cent,  solution  of  salt  quickly  kills  young  Ankylostoma  larvae. 
The  infection  has,  in  this  way,  been  prevented  from  spreading  in  the  mine  ;  there  is 
practically  no  doubt  that  it  must  have  been  introduced  on  several  occasions. 

f  Four  of  the  seven  samples  of  water  from  Levant  contained  traces  of  copper.  There 
was  no  arsenic  in  any  of  them. 


APPENDIX  C. 


Prevalence  of  Intestinal  Parasites  other  than  Ankylostoma 

AMONG  Miners. 

The  examination  of  specimens  of  faeces  obtained  from  various  mines  shows  that 
other  intestinal  parasites  besides  Ankylostoma  may  be  widely  spread  among  the  men. 
This  is  no  doubt  due  to  the  faecal  contamination.  The  life  history  of  these  other  worms 
is  roughly  the  same  as  that  of  Ankylostoma,  the  eggs  passing  out  in  the  stools  and  infection 
taking  place  by  others  swallowing  the  eggs  or  larvae.  These  other  parasites  are  more  or 
less  harmless,  but  the  results  show  how  other  diseases,  such  as  enteric  fever,  the  infective 
agents  of  which  are  contained  in  the  stools,  might  be  widely  disseminated  owing  to  the 
filthy  condition  of  the  mines. 


Mine. 

Number  of 
specimens 
examined. 

Whip- worm 
(Trichocephalus) . 

Round- 
worm 
(Ascaris). 

Thread- 
worm 
(Oxyuris). 

Ankylostoma. 

Levant 

25 

24 

3 

1 

0 

Ea^^  Pool  ... 

23 

14 

9 

1 

4 

Snailbeach  *  

22 

0 

0 

0 

0 

Various  coal  pits  in  Staffs. 

18 

.0 

0 

0 

0 

There  are  no  exact  statistics  with  regard  to  the  prevalence  of  these  worms  among  the 
general  English  adult  male  population,  but  the  figures  for  the  two  Cornish  mines  (whip- 
worms in  79  per  cent,  an^  round-worms  in  25  per  cent.)  are  undoubtedly  far  beyond 
anything  found  in  this  country.  The  mines  examined  in  the  Midlands  were  free  from 
any  worm  infection. 
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